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RECOMMENDATIONS. 



Fr0nt7i« Jan. Ab. /or 1828 o^ Me JouRHAL or Educatioit. 

*( A careful ezamimtion of this valuable work will thow that ita author haa 
flompilod it^ a» all books for school use ought to be compiled, from the results 
of actual ozporiment and observation in the sebool-room. It is entirely a 
practical work, combining the merits of Colbam's system with copious practice 
on the slate. 

** Two circumstaneea enhance very much the value of this bool(. It is very 
oomprohonsive. containing twide the usual quantity of matter in works of this 
elass ; while, by judicious attention to arrangement and printing, it is ren- 
dered, perhaps, the cheapest book in this department of education. The brief 
ayatam ofltook-Keeptng, attached to the Arithmetic, will be a valuable aid to 
more cmnplete instructaon in oommcm schools, to which the work is, in other 
respects, 8o peculiarly adapted. 

** There are several very valuable peeuHaritles m this work, for which we 
eannotj in a notiee, find sufficient space. We would recommend a careful ez- 
aminatton of the book to all teachers who are desirou* of combining good 
theory wttli copbus and rigid practice." 



From th$ Report of the School-Committee or Proyioencx. 

*< The books at present used in the schools are, in the opinion of ynur Com- 
mittee, altogether above the range of thought of the pupils. Works of a nar- 
rative cbararter Mould be better understood, would be more interesting, and 
would, of coarse, teach the pupil to read with more taste and judgment. The 
boy who pores, in utter disgust, over the book which he reads in schools, will 
hasten heme to road with avidity his story-book. The true vrisdom would 
then be, to introduce the story-book into school, and thus render his place of 
education the place of kis amusement. 

'* Nevertheless, as this subject is one in which time and lodgment are neeee- 
■ary for a selection, and as a ehange of this sort, through all the schools, would 
be productive of considerable additional expense, your Committoo would 
recommend that no chaose, at present, foe made in books, excdpttftg only the 
Afithmetic. If a school, by way <^ experiment, be established oo the monito- 
rial plan, various school-books can be tried there, and, after a fair opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to aocomplisli the punioses or edoeatioa. Your Committee are, howe\'er, of 
opinion, that it would be expedient to introduce the system of Arithraotie 
published by Mr. Smith [rabsaqoently adopted| into all the Public Grammar 
Schools ; and, also, tliat all the seholart in aritmnetie be taught by classes, and 
not individually, as is now the prevalent mode." 

IThe above Report was ligBed by the following named gentlemen :-« 

Rev. F. Wayland, Jr., D. D., Pre». Brown Utdv., (Chairman.) 
Rev. Thomas T. Watekmaw. 
William T. Grutnell^ £sq. 

Vtxed April 9A, 190. 



This work 10 recommended by the Blat6 CommiesionerB of 
Vermont to be adopted thronghoat that state. It is likewiao 
introdmccd into the pnblio Mid private sehools of Hartford, Conn., 
by the conearrensebolh of committeee and teachers, and ia 
lun manner in vaiioas other plaoes. 



ADVERTISEMENT TO THE KEY 

WHICH ACCOM? AVIES THIS ARITHHSTIC. "^ 



" The utiKty, and even necessity, of a wodc of tins descripUon, w31 
Marcely be questioned by those who have had any experience hi 
teaching Arithmetic. Most young persons, after having been per- 
suaded, again and again, to review a long arithmetical process, feel, or 
aficct to feel, certain that they have performed it correctly, although 
the result, by the book, is erroneous. They then apply to their in- 
structer ; and, unless he points oat their mistake, or performs the opera* 
tion for them, they become discouraged, think it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab- 
lished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instmcter to deirote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obviated by having at hand a Key, to 
which reference can be easily and speedily made. The time of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
by being told that ' his sum is wrong,' without learning where or how. 

'' This work is not designed for, and can scarcely become, ahelp to 
lasBiness: its object is to lighten the burden of teachers, and fticiUtata 
the progress of scholars. To promote both of these important poipoeea 
it is now presented to the pablie. • * 

** Jtumgry, 1834." 



PREFACE 

TO THE THIRD EDITION. 



Wiuiv a new work is offered to the public, Mpeeially on a subject 
abonnding with treatises like this, the inquiry is very naturally made. 
** Does this work contain any thing new ? *' *< Are there not a hundren 
others as good as tliis? " To the first inquiry it is replied, that there are 
many things which are believed to be new ; and, as to the second, a can- 
did public, after a careAil examination of its contents, and not till then, it 
is hoped, must decide. Another inquiry may still be made : " Is this edi- 
tion difierent firom the preceding ? ** The answer is. Yes, in many respects. 
The present edition professes to be strictly on the Pestalozzian, or induc- 
tive, plan of teachinc. This, however, is not claimed as a novelty. In 
this respect, it resembles many other systems. The novelty of this work 
will be found to consist in adhering more closely to the true spirit of the 
Pestalozzian plan ; consequently, in differing from other systems, it differs 
less from the Pestalozzian. This similarity will now oe shown. 

1. The Pestalozzian profesies to unite a complete system of 
Mental with Written Arithmetic. So does this. 

2. That rejects no rules, but simply illustrates them by men* 
lal questions. So does this. 

3. That commences with examples for children as simple as 
this, is as extensive, and ends witn questions adapted to minds 
as mature. 

Here it may be asked, " In what respect, then, is this different from 
(hat ? " To this question it is answered, In the execution of our com- 
non plan. 

The following are a few of the prominent characteristics of this work, in 
which it is thought to differ from all others. 

1. The interrogative system is generally adopted throughout 
this .work. 

2. The common rules of Arithmetic are exhibited so as to cor- 
respond with tlie occurrences in actual business. Under this 
head is reckoned the application of Ratio to practical purposesi 
FeUouahip, &c. 

3. There is a constant recapitulation of the subject attended 
to, styled " Questions on the foregoing.'* 

4. The mode of giving the individual results without pomts, 
then the agrgregate of these results, with points, for an answer 
by which Uie relative value of the whole is determined, tnus 
furnishing a complete test of the knowledge of the pupil. This 

A* 
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is a characteristic diH*erence between tliis and the fonner 
editions. « 

5. A new rule for caJeulating interest for days with months. 

6. The mode of introducing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Ster- 
ling Money, except by itself. 

S, The Arithmetical Tables are practically illastrated, prev»> 
ously and subsequently to tlieir insertion. 

9. As this mode of teaching recognizes no authority but that 
of reason, it was found necessary to illustrate the rule for the 
extraction of the Cube Root, by means of blocks, which accom- 
pany this work. 

Th«»e are some of the predominant tnitt of this work. Others mUhf 
be mentioned, but, by tlie examination of these, the reader will be qualifloa 
to decide on their comparative value. 

As, in this worlc, the common rules of Arithmetic are retained, pf^rhMS 
the reader is ready to propose a question frequently asked, **■ What is tm 
H«e of so many rules ? '* " Why not proscribe them ? " The render must 
nere he reminded, that these rules are taught differently, in this system^ 
from the common method. The pupil is first to satisfy himself of the truth 
of several distinct mathematical pnnciples. These deductions, or trutiM^ 
are then generalized ; that is, briefly summed in the form of a rule, whichi 
for convenience' sake, is named. Is there any impn^riety in tins ? Oo 
the contrary, is there not a great convenience in it r Should the pupil bs 
left to foriTi his own rules, itls more than probable he miglit mistake the moot 
concise and practical one. Besides, different minds view things different- 
ly, and draiv different conclusions. Is there no benefit, then, in kd^ing 
the pupil to the most concise and practical method of. solving the variout 
problems incident to a business life ? 

Bome have even gone so far as to condemn the Rule of Three, or Propo»' 
tion, and almost all the succecalve rules growing out of it. With mort 
reason, they mifrbt condemn Long Division, and even Short Division ; and-, 
in fact, all the common and fundamental rules of Arithmetic, except Addi- 
tion ; for these may all be tmced to that. The only question, then, is, " Tb 
what extent shall we go ? " To this it is replied,' As fiir as convenience 
requires. As the Rule of Three is generally taught, it must be confessed, 
that almost any thing etse, provided the mind of the pupil be exercised, 
would be a good substitute. But when taught as it should be, and the 
scholar is led on in the same train of thwight that originated the rule, and 
thus effectually made to see, that it is simply a convenient method of a^ 
riving at the result of both Multiplication and Division combined, its ne- 
cessity may t>e advocated with as much reason as any fundamental rule. 
As taught in this work, it actually saves more figures than Short, compa»> 
ed with Long Division. Here, then, on the ground of convenience, it 
would be reasonable to infer, that its retention was mote necessary than 
either. Bui, waiving its utility in tliis respect, there is anotlier view to be 
taken of this subject, and that not the least in importance, viz. the iderji 
of beauty arising from viewing the harmonious relations of numbe*.-a. 
Here is a deliehtful field for an mquisitive mind. It here imbibes truths 
as lasting as life. When the utilitv and convenience of this rule are once 
conceded, all the otherrulee growing out of this will demand a place, taid 
for the same reason. 

It may, perhaps, be asked by many, " Why nst take the principle with- 
out the name ? *' To this it is again replied. Convenience forbids. Ihs 
name, the pupil will see, is only an aggregate term, given to a process tm- 
hodying several disthnct principles. And is there no convenience in. this? 
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Bhan tbe pupil, wben In actual business, be obliged to call off toia mind 
from all otber pursuits, to trace a train of deductions arising from abstraci 
reasoning, when his attention is most needed on other subjects P With as 
much propriety the name of captain may be dispensed with ; for, although 
tbe general, by merely summoning bis captain, may summon 100 men, 
still be might call on each separatefv, although not quite so conveniently 
With these remarks, the subject will be dismissed, merely adding, by way 
of request, that the reader will defer bis decision till be has examined the 
doctrine of Proportion, Fellowship, Ace, as taught in this work. 

Tbe AFrsifiHx contains many useful rules, although a knowledge of 
Ibe^e Is not absolutely essential to the more common purposes of life. Un- 
der this head are reckoned Alligation, Eoots, Progression, Permutation, 
Annuities, &c. Tbe propriety of scholars bcconilng acquainted, some 
time or other, with these rules, has long since been settled ; the oniy ques* 
tion is, with regard to tbe expediency of introducing thein into our Arith- 
metics, and not reserving them for our Algebras. In reply to iliis, tbe 
Writer would ask, whether it can be supposed, the developement of these 
truths, by figures, will invigorate, strengthen, and expand the mind less 
than by letters. Is not a more extensive knowledge of the power of fig- 
ures desirable, aside from the improvement of the mind, and the practical 
utility which these rules afford ? Besides, there always will, in some nook 
or other, spring up some poor boy of mathematical genius, who will be d«)- 
sirous of extending Jiis researches to more abstruse subjects. Must he, ai« 
well as all others, be taxed with an additional expense to procure a system, 
containing the same principles, only for the sake of discovering tliem by 
letters ? 

Position, perhaps, may be said to be entirely nseless. The same may be 
said of the doctrine of Equations by Algebra. If the former be taught ra- 
tionally, what great superiority can be claimed for the one over tbe other? 
Is it not obvious, then, that it is as beneficial to the pupil to discipline bis 
mind by the acquisition of useful and practical knowledge, which may be 
in tbe possession of almost every learner, as to reserve this interesting 
portion of Mathematics for a favored few, and, in tbe mean time, to divert 
the attention of tbe pupil to less usefbl subjects ? 

The blocks, illustrative of 4he rule for tbe Cube Root, will satisfhctorily 
account for many results in other rules ; ans, for instance, in Decimals, 
Mensuration, &c. : which the pupil, by any otber means, might fail to per- 
ceive. By observing these, he will see the reason why his product, in 
decimals, should be less than either factor) as, for instance, why the solid 
contents of a half an inch cube should be less than half as much as nn 
Inch cube. In this case, (he factors are each half an inch, but the solid 
contents are much less than half a solid inch. 

In this work, the author has endeavored to make every nart conform to 
this maxim, viz. that ivames should succesd idba» This method of 
communicating knowledge is diametrically opposed to that -which obtains, 
in many places, at the present day. The former, by first giving ideas, al- 
lures the pupil into a luminous comprehension of the subject, while tbe 
latter astounds him, at first, with a pompous name, to which he seldom af- 
fixes any definite ideas, and it is exceedingly problematical whether he 
erer will. In addition to this is the fbct, that, by the last-mentioned meth- 
od, when the name is given and the process shown, not a si'n^e reason of 
any operation is adduced ; but the pupil is doematicully told he must pro- 
e«ed thus and so, and be will come out so and so. This mode of teach- 
ing is very much as if a merchant of this city should direct his clerk, 
withciit intrusting him with any business, first to go to South Boston, then 
to tbe stale-bouse, afterwards to the market, and then to return, leaving 
talm to surmise, if he can, tbe cause of all this peregrination. Many are 
Mia enough to take this jauQt pleasantly ; others are restiff, and some 
fiaotinur. This aenttanent is fully sustained by an article in Miss Edge- 
worth's works, from which the following extract is made : ** A cbild'a 
seeming stupidity, in learning arUbmetiCi may, perhaps, bs a prool of in- 
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Mlinaee and good sense. It is easy to make a bof , who does not reason, 
repeal, tar vote, any tectankal rules, which a common writine master, with 
mai^sterul solemnity, may lay down for him ; but a child who reasons wiU 
Boche thus easily managed ; be stops, fh>wns, hesitates. qoestioos his mas- 
ter, is wretched and refractory, until he can discover why he is to proceed 
iJi such and such a manner : he is not content with seeing his preceptor 
make figures and lines on the slate, and perform wondrous operations with 
the self«omplacent dexterity of a conjurer; be is not content to be led to 
the treasures of science blindfold -, he would tear the bandage fhnn his 
^es, that he might know the way to them again.*' 

In confirmation of the preceding remarks, and as <Villy expressive of the 
author*8 views on this subject, the following quotation is taken from tlia 
preface to Pestaloz^i's system. 

" The Pebtalozzian plan of teaching arithicstic, as one of the great 
branches of the mathematics, when communicated to children upon the 
principles detailed in the following pa|;es, needs not fear a comparison 
with her more fkvored sister, obohstrt, either in precision of ideas, in 
clearness and certainty of demonstration, in practical utility, or in the sub- 
lime deductions of the most interesting truths. 

** In the regular order of instruction, arithmetic ought to take precedence 
of geometry, as it has a more immediate connection with it than some are 
willing to admit. It is the science which the mind makes use of in meas- 
uring all things that are capable of augmentation or diminution; and, 
when rationally taught, aflbrds to the youthful mind the most advantage- 
ous exercise of its reasoning powers, and that for which the human intel- 
toa becomes early ripe, while the more advanced parts of it may tiy thtt 
«wrgtoB (tf Um most vigorous and matured understanding.** 

THE AITTHOIt 

JlaRtiory, 1800 
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I SUGGESTIONS TO TEACHERS 

OV THS MSTBOD OF VSIMO THIS WORK. 



ForaeourM of Mental Arithnetie, adapted to the eapaeitiesof very yonn^ 
^pth, they may take the Mental Exercisei in each rcle. as far ai the fint 
Example for the Slate. This coarse ia not meant to include au/ of the exercisei 

This course embraces the whole of the first S7 paf^, together with tiu Arith> 
metical Tables, extending to the Appendix. The necessity of impressing uicso 
1\Ul>]e9 on the minds of pupils at an early age is sufficientlv obvious. Wnen the 
pupil is perfect master of this course, as will, matt probably, be the case after 
one or two reviews, the teacher will find no difficulty in making him iindeih 
stand the Operations by Slate. He may then take the whole in course. 

In every school, it would be well to institute classes ; and as there are seldom 
any answers given to the mental questions, the pupib may be allowed to read 
in their turns the <)uestions from the book ^ thus giving the teacher no ftirther 
trouble than occasional corrections. By this, the reader will perceive, that the 
work may be used to advantage in monitorial schools, as the former editions 
luive been. In large schools, these corrections may be made by an advanced 
scholAr, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, he shot^d omit nothing as he progresses, 
but make it his practice to qualify himself to answer any question, in the mental 
exercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to assi^ 
them a morning lesson, to be recited as soon as they come hito schooL With 
fittlc exertion on the part of teachers, pupils in this way may be made assiduous 
and ambitious, very much to their advantage, and to the eiedit of thei# 
teachers. 

The mental qnestions, under the head of" Q^egUont on thefortfoing,''* will, 
intelligently answered, furnish to committees an admirable test of the pupiPa 
knowledge of this subject. 

The Appendix is designed (br thoee who have time and <q>portnnity to devote 
to the study of the more abstruse parts of Mathematics. 

JVof«. — Lest some may mistake the object of the figures annexed to the qne»> 
Mons, it may here be remarked, that these figures are separate answers, left 
without assigning any vaJue totnem, reserving this particular for the discretion 
of the pupil, which he must necessarily exercise, in order to obtain the answer 
which follows, that being the hf^ngate of the whole. 

The above directions are those which seem the best to the author ; but aa 
•very intelligent teacher has a way of his own. which, though not intrinsically 
the best, i«, perhaps, the best foi him, tha subject is reapcctfnllr submitted ta 
kis «wi»r .loice 
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ADDITION. 

^ I.* 1. How many little fingers have you on your righft 
liand ? How many on your left ? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
dther, how many have yoii in both ? How many are two 
and one, then, put together ? 

• 4. How many do your ears and eyes make, counted to** 
gether? 

5. If you have two nuts in one hand, and two in the other, 
how many have you in both ? How many do two and two 
make, put together ? 

6. If you liave three pins in one hand, and James puts 
another in, how many will you *»ave in your hand ? How 
many are tiiree and one then ? 

7. If you have three pins m one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two ih the 
other, how many will you have in both ? How many are 
four and two then ? 

9. Thomas has four cents, and William has three ; how 
many have they both together ? How many are four and 
three then? 

10. You have five pins m one hand, and three in the 



* The qaeKtiotifl in IT I and If II are intended for ver^ young children. OUm 
p«H»'r]R may omit tlieie-. But the two remaining teetimw, •od th6 foof tabtei* 
vul claim ao attentive perusal. > 
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other ; how many have you in both ? How many are flye 
and three then ? 

11. You have four nuts in one hand, and*four in the other ; 
now many have you in both ? How many are four and four 
tlien ? 

12. If you count the finffers and tliumb on one hand, and 
only the fingers on the oUier, how many will they make ? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five ; how n\any 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, \f 
one cost six cents, and the other four ? How many are six 
and four then ? 

16. If you have eight pins on one sleeve, and two on the 
other, how many will you have on both ? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If 1 should give you six cents, and you should find 
five, how many womd you have then? How many are six 
and nve men f 

19. If you count all your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picturfe-book for ten cents, and a ijear 
for two cents, how many cents will pay for both? How 
many are ten and two then ? 

21. How much money would you have, if your father 
should give you seven cents, and your brother six ? How 
many are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, ho4 many wiU you have in both? How many are 
seven and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How 
many are three and twelve then ? 

24. You give thirteen cents for a spelling-book, and three 
for an inkstand ; how much do they come to ? How many 
are thirteen and three ? 

25. Count one hundred. 

One 1 Six 6 

Two 2 Seven 7 

Three 3 Right 8 

Four 4 Nine 9 

Five 5 Ten 10 
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Eleven .«.......« 11 

Twelve 12 

Thirteen , 13 

Fourteen , 14 

Fifteen 15 

i^ixteen . . . 4 16 

Seventeen 17 

Eighteen 18 

Nineteen / . . 19 

Twenty . , 20 

Twenty-one 21 

Twenty-two 22 

Twenty-thrfee 23 

Twenty-four 24 

J^ote. The pupil ia to recite the obovO) with the written nambers covered 
over. The answers to the following questions are to be given Iw writing them 
down on the slate at recitation, to test tlie pupiPs kiiowietlge of numbers frOm 
one to one hundred. 

26. Write down in proper figures, Four ; Seven ; Eight 
Twelve ; Eighteen ; Twenty-two ; Thirty-two ; Forty-five 
Forty-nine ; Fifty-six; Fifty-nine ; Sixty-three ; Seventy-five 
Eighty-seven; Ninety-two; Ninety-seven; Ninety-nine. 

27, James has seventy-eight cents, and Rufus eighty- 
seven cents ; which has tiie most ? 

2{3r Thomas has fifty-nine dollars, and William sixty-nme ; 
which has tlie most } Which is the most, eighty-nino, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat the 



Twenty-five 25 

Twenty-sU 26 

Twenty-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty 30 

Thirty-one, &c 31 

Forty 40 

Fifty 50 

Sixty 60 

Seventy 70 

Eighty 80 

Ninety 90 

One hundred 100 
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QuMtions on ffue Tabk, 

90. How many are 2 and 5? 2 and 7? 2 and 10? 2 ai^ 
12? 3 and 3? ^andO? 3 and 12? 4 and 2? 4 and 6? 4 
mid 8? 4 and 10? 4 ai;d 12? 5 and 3? 5 and 5? 5 and 9t 
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Sand 11? 6aiid4? 6and7? GandlO? 6andl2? 7 and 
2? 7and4? 7and7? 7and9? 7aiidl2? 8and2? 8 
and 5? 8 and 7? 8 and 9? 8 ajid 10? 8 and 12? 9 and 6? 
9 and 9? 9 and 12? 10 and 3? 10 and 4? 10 and 6? 10 
and 8? 10 and 11? 10 and 12? 11 and 3? 11 and 5? 11 
and 6? 11 and 9? 11 and 12? 12 and 3? 12 and 6? 12 
and 9? 12 and 12? 

JVote. Tho design of the foregoin^f and follotring questions hi to prevent tli« 
•choiar from resting fatisfied with saying his table merely by rote, which fre- 
qtiently happens. For, if he can cou.U, he will say It, without making a single 
addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at anoth^ ; 
how much have you borrowed in all ? How many are 12 
an|d2? 

32. William has 11 cents, and James 11 ; how many do 
they both have ? How many are 11 and 11 ? 

33. A man bought a cart for 13 dollars, and a plough for 
7 dollars ; how much did he pay for both ? How many arc 
13 and 7 ? 

34. A man bought 10 bushels of rye for 15 dollars, 6 
bushels of apples for 6 dollars ; how much did he pay for 
froth ? How many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, 
and 3 in his right hand ; how many has he in all ? How 
many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows ; to 
James 7, to Henry 9, to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

37. Rufus has 12 cents, James 12, and Thpmas 2; if ilu* 
fas and James should give Thomas all their cents, how many 
would Thomas have ? How many are 12, 12 and 2? 

38. You ffive 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much will all of them come to ? 
How many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2; how many did you have given 
you in all ? How many are 19, 10, and 2 ? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 33 
and4? 46and4? 56and4? 66and4? 76and4? 86 and 
4? 96and4? lOandS? 20and5? 40and5? 70and5? 
80 and 5? 6 and 10? 6ax.d40? 6and7\.? 7 and 3? 17 
aadd? 37 and a? 57aiid3? 77and3? 97and3? 5and 
5? 5 and 10? 5 and 15? 5 and 20? 25 and 5? 3a and 5? 
45flnd5? 60 and 5? 75 and 5? ^andS' 8 and 4? 18 
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aiid4? S8BQd4? 38and4? 48 and 4? 58 and 4 ? 68 and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and 3? 19 and 3? 
d9 and 3? 49 and 3? 79 and 3? 89 and 3? 6 and 5? 6 and 
15? 6and25? 6and35? 6i^nd45? 6and65? 6and85? 
6 and 95? 



SUBTRACTION. 

IT H* 1. If you should lose one finger from one hond. 
hQw many would you have left on that hand ? How many 
are 4 less one ? Why ? Ans, Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many wili 
you have left ? How many are 5 less 2 then ? Why ? 

3. If you shut hoth your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 
less 2? Whv? 

4. If you have 8 cents, and lose 3, how many will you 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 firom 
9? Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still 
owe ? How many are 4 firom 8 then ? Why ? 

7. If vou have 12 dollars, and lose 2, how manv will you 
have left ? How manv are 2 firom 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid ? IJow many are 16 fi-om 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ? How many 
are 16 fix)m 18 then ? Why? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left? How many are 5 fi-om 
9 then? Why? 

11. William bought a knife for 20 cents, and sold it fi>r 
22 ; how much did he make in trading? How many are 20 
firom 22 then? Why? 

12. A man bought a barrel of molasses for 15 dollars, and 
sold it for 19 ; how much more than he gave for it did he 
sell It for ? How many axe 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one pocket 
he has 11, in the other 18 ; how many has he in one pocket 
more than in the other? How many are 11 torn 18 then? 
Why? 
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14. A boy gave 17 cents for some picture-books, whick 
were worth no more than 10 cents ; kow ni\ich more than 
tiieir worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how mucli more did the cow cost tlian the calf? How many 
«ie3froml3? Why? 

16. A man bought a barrel of ilour for 17 dollars, and, 
not proving so good as he expected, he could sell it for no 
more than 13 dollars ; how much did he lose on it? How 
many are 13 from 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, Ife- 
big damaged, he is obliged to lose V2 dollars on the sale of 
it ; how much did he eeU it for ? How many are 12 from 20 
then? Why? 

18. How many legs will 4 chairs have to stand on, if 1 
have 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly off, how many are 
left on the tree ? How many are (5 from 20 ? Why ? 

20. Suppose you and Williajn lose a finder apiece, how 
many fingers wUl you both have then ? How many are 2 
from 16? Why? 

21. If you have 25 cents, and give 20 for a knife, and the 
rest for some marbles, how many cents will tlie marbles 
cost ? How much more will llie knife cost than the mar- 
bles ^ How many are 20 from 25 r 5 from 20 ? Why ? 

22. A poor man had 16 bushels of rye given him ; hia 
eldest son gave iiim 10 busliels, and the youngest the rest ; 
how many bushels did the youngest give, him ? How many 
did die elder give him more than the younger? How many 
are 10 from 16? 6 from 10? Why? 

23. 28 boys were sliding on the ice, whicji breaking, aU 
but 4 fell in and perished ; how many losttlieir lives ? How 
many a'-a 4 from 28 ? Why ? 

24. Hepeatthe 
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25. How many does 2 from 8 leave ? 2 from 10 7 2 from 
12? 2 from 15 ? 2 from 20? 2 from 24? 3 from 7? 3 from 

10 ? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 
J? 4 from 13? 4 from 15? 4 from 18? 4 from 20? 5 from 
i|0?'5froml4? 5 from 17? 5from20? 5from25? 6 
Ilroml2? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 
7 from 21? 7 from 23? 8 from 10? 8from 12? 8 from 15? 
Bfromie? 8froml9? 8from20? 9froml2? 9froml5? 
©froml8? 9from20? 9from22? lOfromlS? 10 from 
17? 10froml9? 10from20? 10from22? 10from25? 

11 from 15? 11 from 18? 11 from 19? 11 from 22? 12 
torn 14? 12 from 16? 12 from 19? 12 from 24? 

Practical Questtbru on the Table. 

26. If you buy 15 cents worth of tape, and give the shop 
keeper a pistareen, or seventeen cent bit, how many cents must 
you have in change ? How many are 15 from 17 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How manv are 8 from 17 ? Why ? 

28. A man had to travel 24 miles, but a&s travelled all but 
4 ; how many miles has he journeyed ? How m^ny are 4 
fiom24? Why? 

29. 20 children are in aclass, and the 8 best are put into a 
bigher cla<^s : how many are left in the lower class ? How 
mray are Strom 20? Why? 

30. If you have 25 cents, and should give 10 cents for a 
nder, and 10 for a top, how many cents will you have left ? 
How many do 10 and 10 from 25 leave? Why? 



mQ ARITHMSTia 

31. V'ou have 16 apples, and give 5 to your sister, 5 19 
your brother; how many will you have left? How many 
do 5 and 5 from 16 leave ? Why ? 

32. A man bought a mirror for 12 dollars, for whicli he 
gave 6 bushels of com, worth 5 dollars, 3 bushels of pota» 
toes, worth 1 dollar, and the rest in money ; how much did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles*; 
afler you have arrived at Dedham. which is 11 miles from 
Boston, how many more miles will you have to travel to 
reach Walpole ? How many are 11 from 20 ? Why ?. 



MXJX.TIPL.ICATIOIV. 

IT III, 1 . If I give ^ou 2 pins at one time, and 2 at anotlier 
how many pins shsdl I give you ? How many are 2 times 2 then ? 

2. How many legs have 2 chairs? How many are 2 times 4? 

3. How many eyes have 6 birds ? How many 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 f 

4. I hold my hand out, and you put 3 pins in it, William 
3, and James 3 ; how many pins wiU 1 have ? How many 
are 3 times 3 ? 

5. If I put in your pocket 4 apples at 3 different tunes, 
how many apples will you have in your pocket ? How many 
fure 3 times 4 ? 

6. If I should give you 4 apples at 4 different times, how 
many apples will you have ? How many are 4 times 4 ? 

7. If I give 2 cents for one orange, how many cents must 
I give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 




10. Wliat will 5 picture-books come to, at 2 cents apiece ? 
Whatw^:.6? 7? 8? 9? 10? 11? 12? How many areS 
times 2? 6 times 2? 7 times 2? 8 times2? d'limes^? 10 
limes 2? 11 times 2? 12 times 2? 

11. What will 2 marbles cost at 3 cents -miK^ ? W313 
maibles? Will 4? Win 5? WiU 6?. 1^167? Will 8? 
Wins? WiUlO? wain? How many are 3 times 2? 
at^mesS? 3 times 4? U times 5? 3 times 6? 3 times /? 
9tines8? 8ttme89? 3timeil0^ 3tiiaosll^ 



MULTI^UCATION TA^LE. 



II 



12. 

2 tta 

3 tixvm 

2 UmM 

2 tlmw 

2 Umea 

2 tiioM 

2 timei 

2 times 

2 timM 

2 times 

2 tim^s 

2 times 



Repeat the 

MXXIiTIPIilCATION TABI^E. 



1 


•19 


2 


3 


itam 


1 


•I* 


2 


an 


4 


3 


tiaes 


2 


an 


3 


•re 


6 


3 


times 


3 


are 


4 


•ra 


8 


3 


tines 


4 


are 


5 


•za 


10 


3 


times 


5 


an 


6 


an 


12 


3 


Hm^a 


6 


arc 


7 


•ra 


14 


3 


times 


7 


•!• 


8 


•ra 


16 


3 


timee 


8 


are 


9 


ar« 


18 


3 


times 


9 


are 


10 


an 


20 


3 


times 


10 


are 


11 


ars 


22 


3 


tlaos 


11 


an 


12 


are 


24 


3 


tines 


12 


am 



3 

6 
9 
12 
15 
18 
21 
24 
27 
30 
33 



4 times 

4 Umss 

4 timae 

4 ttnis 

4 times 

4 time* 

4 timee 

4 tlmec 

4 times 

4 times 

4 times 

4 times 



1 ... 

2 an 

«l are 
4' an 

5 an 

6 an 

7 an 

O an 
9 an 

10 an 

11 an 
1/6 an 



4 

8 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



times 



5 
5 
5 

6 times 
O times 
5 times 

5 
5 
5 

5 

S 



timee 
times 
times 



times 
times 



1 an 5 

2 sn 10 

3 an 15 

4 an 20 

5 an 25 

6 an 30 

7 an 35 

8 an 40 

9 an 45 

10 an 50 

11 an 55 

12 an GO 





10 timee 

10 timee 

10 

10 

10 

10 

10 
10 
10 
10 
10 
10 



1 


an 


7 


2 


an 


14 


3 


an 


21 


4 


an 


28 


5 


an 


35 


6 


an 


42 


7 


an 


49 


8 


an 


56 


9 


an 


03 


10 


an 


70 


11 


an 


77 


12 


an 


84 


1 


an 


10 


2 


an 


20 


3 


an 


30 


4 


an 


40 


5 


an 


50 


6 


an 


60 


7 


an 


70 


8 


an 


f» 


9 


an 


90 


10 


*•, 


100 


U 


an 


110 


18 


fl^vr 


IS* 



^/ 



» 



n 


^ 


ARITHMETIC. 








ifanM 1 u« 11 


11 time. 9 aie 99 


12 time. 


5ai« 60 




time. 2 art 22 


11 time. 10 ue 110 


12 time. 


6« 72 




time. 3 u« 33 


11 time. 11 u, 121 


12 time. 


7u. 84 




time. 4 ue 44 


11 time. 12 ue 132 


12 time. 


8u« 96 




time. 5 are 55 

time. 6 ai« 66 
time. 7 «• 77 
time. 8 axe 88 


12 time. 1 ue 12 
12 time. 2 ue 24 
12 time. 3 ue 36 
12 time. 4 am 48 


12 time. 
12 time. 
12 time. 
12 time. 


Ou^lOS 

10 ue 120 

11««132 

12a«144 



PracHcal Questions on (he Table, 

13. How inany cents will buy 8 books, if 1 cost 2 cents ? 
How many will buy 3 books ? 5 books ? 8 books ? 10 books ? 
12 books ? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 
doUaiB? What are 3 barrels worth ? What 'are 5? What 
are 7? What are 9? What are 11 ? What are 12? 

16. What will 7 pair of shoes come to, at 5 dollars a pair ? 
What wai 8 pair ? What will 10 pair ? What will 12 pair ? 

17. What' will 9 yards of broadcloth come to, at 6 dollars 
a yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 furlongs in 1 mile ; how many are there 
in6miles? In7? In9? Inll? Inl2? 

19. There are 12 inches in 1 foot ; how many are there 
in 2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many dol- 
lars will he earn in 2 weeks ? In4? In6? In8? InlO? 
Inll? In 12? 

21. If 1 bushel of clover-seed cost 12 dollars, what will 
2 bushels cost? What will 3 bushels? 5 bushels? 7 
bushels? 9 bushels?. 11 bushels? 12 bushels? 

22. If you travel 5 miles in 1 hour, how far can you travel 
iD2hour8? In4? In8? InlO? Inl2? 

23. William and James perfonned a piece of work tofifether 
in 6 days; how many days will it take William to ao the 
flame work alone ? 

24.' If you pay 8 dollars for 1 quarter's tuition, what wiU 
2 Quarter* come to? What will 3? 5? 7? 9? 11? 12? 

Us. If the interest of 1 dollar for I year is 6 cents, what iQ 
Ihe interest of 2 dollars for the saine time ? Of 3? Of 6 - 
Of8? OflO? Ofl2? 



MENTAL EXCBCISES. 19 

96. If you pay 3 dollars for 1 week's board, what will 3 
weeks come to? WhatwiUS? 5? 8? 10? 12? 
^ 27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many 12? 



DIVISION. 



^ IV. 1. Divide 6 apples between 2 boys, and tell me 
how many each will have. How many times 2 in 6? Why? 

^ns. Because 2 times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each will have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 
in 8? Why? 

4. A man divides 14 peaches between 7 of his children; 
how many will they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 poor boys ; how many cbnts 
is that for each boy ? How many times 2 in 14 ? Wliy ? 

6. If 1 oranffe cost 6 cents, how many oranges will 18 
cents buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How many times 
6in30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them ; how many will each have ? How 
many times 8 in 48 ? Why ? 

9. 1 sold 8 lead pencils for 80 cents ; how much is that 
apiece ? How manv times 8 in 80 ? Why? 

10. 10 men found a pocket-book containing 100 dollars; 
how many dollars will each have, if the money be equally 
divided between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ; how muoh will a man 
have a week, that has 48 dollars a month? How many times 
4 m 48? Whv? 

12. 12 men, by contract, are to have 96 dollars for perform- 
ing a piece of work ; how many dollars is caqh man's part ? 
How many times 4^1 in 96? Why? 

13. There are 4 qiaits m a g^allon ; what is a quart of 
molasses worth, When a eallon is worth 32 cents? How 
many times 4 in 32 ? Wly? 
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14. An older brother distribated 60 pictore-lboolu betweea 
hill 6 younger brothere; how many did each have ? How 
many times 6 in 60? Why? 

15. 108 cents are to be equafly divided between 9 children 
how many will that be amece ? How many timefi 9 in 108? 
Why? ^ ^ 

16. 132 bushels of com are to be divided equally between 
Id poor men ; how many will each man have? How many 
times 12 in 192? Why? 

17. 12 men engage to do a piece of work for 144 doHara ; 
wliat will be each man's part of the money ? How many 
times 12 in 144 ? Why? 

18. Repeat the 

BlTISfOH TA&LE. 



2 i> 2, 


1 


dm 


3 


to 


3, 


1 tto» 


4 


«. 4, 


1 tto» 


2 1. 4, 


2 


dBM 


3 


to 


6, 


2 ttoM 


4 


to 8, 


2 Onm 


2 1. 6, 


3 


(toM 


3 


to 


9, 


3ttoM 


4 


to 12, 


3 ttoM 


2.- 8, 


4 


ttoM 


3 


to 


12, 


4 ttoM 


4 


to 16, 


4 ttoM 


2 i. 10, 


5 


ttoM 


3 


to 


15, 


5 ttoM 


4 


to 20, 


5 ttoM 


2 h. 12, 


6 


ttoM 


3 


to 


18, 


6 ttoM 


4 


to 24, 


6 nam 


2 in 14, 


7 


itoM 


3 


to 


21, 


7 tbBCS 


4 


to 28, 


7 ttoM 


2 m 16, 


8 


ttoM 


3 


to 


24, 


8 ttoM 


4 


to 32, 


8 tim. 


2 fa 18, 


9 


ttoM 


3 


to 


27, 


9 ItoM 


4 


to 36, 


9 mm 


2 i. 20, 


10 


ttoM 


3 


to 


30, 


10 ttoM 


4 


to 40, 


10 ttoM 


2 I. 22, 


11 


ttaei 


3 


to 


33, 


11 ttoM 


4 


to 44, 


11 ttoM 


2 to 24, 


12 


ttoM 


3 


to 


36, 


12 ttoM 


4 


to 48, 


12 tfM. 


5 1. 5, 


1 


finn 


6 


to 


6, 


1 ttoM 


7 


to 7, 


1 tto» 


5 1. 10, 


2 


ttoM 


6 


to 


12, 


2 ttoM 


7 


to 14, 


2 ttoM 


& i. 15, 


3 


ttoM 


6 


to 


18, 


3 ttoM 


7 


to 21, 


3 tlM. 


5 to 20, 


4 


tlmn 


6 


to 


24, 


4 tinw 


7 


to 28, 


4 ttian 


5 to 25, 


5 


tkM 


6 


to 


30, 


5 ttoM 


7 


to 35, 


5 ttoM 


5 to 30, 


6 


ttoM 


6 


to 


36, 


6ttoM 


7 


to 42, 


6 ttoM 


l» to 35, 


7 


ttoM 


6 


to 


42, 


7ttoM 


7 


to 49, 


7 ttoM 


5 to 40, 


8 


ttoM 


6 


to 


48, 


SttoM 


7 


to 56, 


8 ttoM 


^ to 45, 


9 


ttoM 


6 


to 


54, 


9te» 


7 


to 63, 


9 ItoM 


5 ta 50, 


10 


ttoM 


6 


to 


60, 


10«». 


7 


to 70, 


10 ttoM 


5 to 55, 


11 


teH 


6 


to 


66, 


11 te. 


7 


to 77, 


11 ItoM 


-^6 to 60, 


12 


ttoM 


6 


to 


TO, 


12 ItoM 


7 


to 84, 


12 m^ 
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1ft 



8 to '8, 


' 1 tim 


9to 


9, 


1 time 


10 to 10, 


1 Mm. 


8 in 16j 


Z tkmn 


• 9to 


18, 


2 times 


10 to 20, 


2 time* 


8 in 24, 


3 tlmea 


9 to 


27, 


3 ttows 


10 to 30, 


3 times 


8 in 32, 


4 Unm 


9to 


36, 


. 4 times 


10 to 40, 


4 tbm 


8 in 40, 


5 timn 


9 to 


45, 


5 ttows 


10 to 50, 


5 time. 


8 in 48, 


6 tlMei 


9to 


54, 


6 times 


mto 60, 


6 times 


8 to 56, 


7 tiam 


9 to 


63, 


7 ttern 


10 to 70, 


7 tim« 


8 to 64, 


'8 ttom 


9to 


72, 


8 times 


10 to 80, 


8 times 


8 to 72, 


9 times 


9to 


81, 


9 times 


10 to 90, 


9 timss 


8 to 80, 


lOum. 


9 to 


90, 


, 10ti»« 


10 to 100, 


10 timM 


8 to 88, 


11 time* 


9to 


99, 


» 11 times 


10 to 110, 


H times 


8 to 96, 


12um« 


9 to 


108, 


12 time. 


10 to 120, 


12 timss 


11 to 11, 


1 Urae 


11 in 


99, 


9 times 


12 to 60, 


5 timn 


11 to 22, 


2 ttoie. 


11 to 


110, 


lOttoie. 


12 to 72, 


6 times 


11 to 33, 


3 times 


11 to 


121, 


11 tiroes 


12 to 84, 


7 timee 


11 to 44, 


4 draas 


11 to 


132, 


12 time. 


12 to 96, 


8 times 


11 to 55, 


5 times 


12 to 


12, 


1 tiraa 


12 to 108, 


9 times 


11 to 66, 


f 6 times 


12 to 


24, 


, 2 times 


12 to 120, 


10 time. 


11 to 77, 
11 to 88, 


, 7 times 
f 8 ttoiss 


12 to 
12 to 


36, 

48 


) 3 tima 
, 4 timM 


12 to 132, 
12 to 144, 


11 times 



PracHetU QueMms on ihe Tiabk. 

19. If 12 yards of tape cost 24 cents, what wiU one yard 
cost? 

20. If you give 2 cents for an api^e, how many can yon 
buy for 4 cents ? How many for 6 cents? For 10 cents ? 
For 14 cents ? For 18 cents ? For 20 cents ? 

21. If 1 lead pencil cost 3 cents, how many can you buy 
for 6 cents? For 9 cents? For 18 cents? For 21 cents? 
For 24 cents? For 30 cents? For 36 cents? 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy ? How many 16 cents ? How many 24 
cents ? How many 32 cents? How many 40 cents? How 
many 48 cents? 

23. If the stage fare be 5 cents a mile, how &r may yon 
be carried for 10 cents? For 15? For 20? For 25? For 
30? For35? For40? For50? For60? 

24. If 6 cents will buy 1 pine-apple, how many will 12 
eents buy? WOl 24? Will 36? WiU 42? Will 48? 

Wiueo? 



!b ARITHMETIC. 

525. If a small slate cost 7 cents, bow many slates will J 4 
cents buy? WiU28.?> Wm35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many writing- 
books will ] 6 cents buy ? 24 c6nt8 ? 40 cents ? 56 x;ents ? 
80 cents? 96 cents? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents? Will 27? Will 36? Will 45? Will 54? Will 72? 

28. How many fish can you buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. If you pay 11 cents for an inkstand, how many can 
you buy for 22 cents ? For 33 cents ? For 55 cents ? For 
88 cents? For 110 cents? For 132 cents? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound.* How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 132 
cents ? For 144 cents ? 

Practical Questions on the foregoing. 

• 

1. A boy, having 18 apples, gave them to his companions, 
as follows ; to Wimam 4, to Rufus 6, and to Thomas 5 ; how 
many did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first? 

3. A man bought a wagon for 17 dollars, and gave 5 dol- 
lars to have it repaired, then sold it for 26 doUars; how 
much did he make by the bargain ? 

4. A man bought a horse tor 25 dollars, and, to pay for 
it, gave 6 bushels of rye, worth 6 dollars, and the rest in 
money; how much money did he pay? 

5. Kufus, having 20 cents, bought a book for 12 cents, 
and a knife for 6 cents ; how ^uch more did the book cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 yp ros of cloth, at 4 dollars a yard? 
At 3 dollars? At 7 dollars? At 2 dollars? At 8 dollars? 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be worth 3 apples, how many lemons are 6 
apples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Aie 36 apples worth ? 

6. How many barrels of flour, at 8 dollars a barrel, can 
you buy for 16 dollars ? For 48 doUars ? For 96 dollars ? 
For 80 dollars? 

9. How many aare 2, 3, and 5? Are 4, 2, and 6? Ara 
8^9^and2? Are9,3,and4? Axe 10, 8>and2? Aml^ 



NUMERATION. 1% 

4, S»and2? Are 4, 3, 2, and 1 ? Are 7,6^3, and 3? Are 
8, 9, and 10 ? Are 12^ 11, 10, and 9 ? 

10* How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 
7 times 8? 9 times 7? 12 times 7? 9 times 5? 8 times 7." 
7 times 6? 7 times 9 ? 12 times 11 ? 8 times 5 ? 3 times 
7^ 12 times 12? 

11. How many times 2 in 12? 2inl8? 2in24? Sin 
6? 3 in 12? 3 in 36? 4 in 20? 4 in 32? 4 in 48? 5 
in 25? 5 in 35? 5 in 60? 6 in 36? 6 in 48? 6 in 72? 
7inl4? 7in56? 7in84? 8in40? 8in.96? 9 in 
36? 9 in 108? 11 in 22? 11 in 55? 11 in 132? 12 
in 144 ? 

JVVe«. — \ounger pupilt •hould be required to review and dwell oa the pre- 
•edinv questions for iUiutration, and the tablet, till their solutions be made 
pertecllj fiuniliar. 



NUMERATION. 

IT V, Q. when I say lo yon, " Give mc that book," do I mean 
one book, or more than one 1 

Q. When we speak of a single thing, then, what is it called ? 

A. A unit, or one. 

Q. What are one miit aad one more, or one and one, called T 
Q. What are two units and one more, or two and one, called ? 
Q. What are three units and one more, or three and one, called f 
Q. What are four units and one more, or four and one, called 7 
Q. What are five units and one more, or five and one, called ? 
Q. What are six units and one more, or six and one, called ? 
Q. What are seven units and one more, or seven and one, called t 
Q. What are eight units and one more, or eight and one, called ? 
Q. VVl;ai are nine units and one more, or nine and one, called ? • 
Q. N>w, to be obliged always to write these numbers out in words, 
would be t- ery troublesome : to prevent this, how do we sometimes ez 
press the numbers one, two, d&c. up to thousands, millions, &c.7 

A, By letters. 

Q. What does the letter I stand for 7 

A. One. 

Q. What does the letter V stand for 7 

A. Five. 

Q. What does the letter X stand for 7 

A. Ten. 

Q. What does the let;)er L stand for 7 

A. Fifty. 

Q. What does the letter C stand for 7 

A. One hundred. 
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Q. Wbat doe» tlie letter D stand fiwT 

A. Five hundred. 

Q. What does the letter M stand for f 

A. One thousand. 

Q. You said that V stands for five ; suppose you place the letter I 
5eforc the V, tlios, IV, what will both these letters stnnd lor then f 

A> Only four. 

Q. What, then, may be considered as a rale for detcmiining tte 
value of these letters t 

A. A lettet standing for a smaller number, and 
before a. larger, takes out its value from the larger. 

Q. One X stands for ten 3 what do two X's stand for f 

A. Twenty. 

Q. What, tlien, is the value of a letter repeated T ^ 

A. It repeats the value as often as it is used. 

Q. How many letters do we use for expressing numbers T 

A. Seven. 

Q. Will you name them T 

^. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letkirs called 7 

A. The Roman method. 

Q. Why called Aoman 7 

A. Because the Romans invented and used it. 

Repeat the 

ROMAN TABLB* 



One, • ..••... I. 

Two, II. 

Three, III. 

Ffwr, IV. 

Five, V. 

Six, VI. 

Seven, VII. 

Eight, VIII. 

Nine, DC. 

Ten, X. 

Eleven, • • XI. 

Twelve, XII. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen XV. 

Sixteen, XVI. 

Seventeen, XVII. 

Eighteen, XVIII. 

Nineteen, XIX. 

Twenty, XX. 

Eighteen hundred and thirty-four,, 



Thirty, XXX. 

Forty, XL. 

Fifty, L. 

Sixty, LX. 

Seventy, LXX. 

Eighty, LXXX. 

Ninety, XC 

One hundred, ..••••C. 

Two hundred, CO. 

Three hundred, CCC. 

Four hundred, CCCC. 

Five hundred,. .....IX 

Six hundred, Da 

Seven hundred, ; ; DCC . 

Eight hundred, DCCC. 

Nine hundred, DCCCQ, 

One thousand, Rf. 

Fifteen hundred. MD. 

Sixteen hundrea, ....MDC. 

Two thousand,.. •• •..MIML 

, MDCCCXXXIV 



NUA^RATiON, m 

 Yl* We have a shorter melhod still, which is in very geoeial 
use, as will appear by observing what follows ^-> 

A unit, or one, is written*. ]. 

Two, 2. 

Three, .' 3. 

Four, 4. 

Five, 6. 

Six, 6. 

Seven, •••• • • 7. 

E^ht, 8. 

-Niiie^ 9. 

Q. What 9re these characters called 1 

A. Figures. 

Q. Bywhat other name are Ihey sometimes ealled f 

A. The 9 digits. 

Q. What is this metliod of expressing numbers called t 

A. The Arabic method. 

Q. Why so called ? 

A. Because the Arabs are supposed to have in- 
vented it.* 

Let me see vou write down on the slate^ in. figures, the aumben 
one^ two, three, iour, five, six, seven, eig^t, nine. 

Q. To express ten, as we have no one character that will do it, 
what two characters do we make use of to represent this number 7 

A. The first character, 1, and or cipher; 
thus, 10. 

Q. What place does the 0, or cipher, in this case take ? 

A. The units' place. 

Q. What place does the figure 1 take f 

A. A new place. 

Q. What is this new place called f 

A. The tens' place. 

Q. Write down in fieures, on the slate, tiie number ten , now take 
wway the 1 , and what win be left f 

A, Nothing but 0, or cipher. 

Q, What is the value of this 0, or cipher, thus standing alone t 

A. No value. • 

Q. Now place the at the right of the figure 1, and what will it become? 

* Q. How was it obtained from the Arabi? 

jS, The Moois eommaiiicated it to the Spaniards, and John of Baflin«Btok,«, 
Archdeacon of Ijeiceiter, introduced it into England j hence its iatroductiiJ 
into our own country. 

Q. About what time was it introduced into EnghuMl? 

jf. About the middle of the eleventh contury. 

Q. How extenaivelv is it now nrad? 

A Att over the eivUived wodd 
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A: Ten, (10.) 

Q. How manv times is the figure 1 increased bjr the d or cipher f 

A. Ten times. 

Q. What effect, then, has a cipher, in alT cases, when placed al the 
li|^ht of figures ? 

A, It increases the value ten times. 

Q. In what proportion is this increase said to be 7 

A. Tenfold proportion. 

As you have probably learned by this time how to write down tea 
in figures, by the nelp of a cipher, and Teamed also' the valae of this 
eipher, we will now proceed to higher numbers ; and to begin : let me 
sec you write down in figures, on the slate, the following numbers, viz 

One ten and one unit, or eteven, ....II 

One ten and two units, or twelve, .».12 

One ten and three units, or thirteen,. 13 

One ten and four units, or fourteen, ••.••..14 

One ten and five units, or fifteen, 15 

^ <^ One ten and six units, or sixteen,...; 16 

\ One ten and seven units, or seventeen, • 17 

One ten and eight units, or eighteen, 18 

One ten and nine units, or nineteen, .• 19 

Two tens, ..or twenty, • 20 

Three tens, or thirty, .•••...• 30 

Four tens, or forty,.,.^*.. 40 

Five tens, or fifty, 50 

Six tens, • or sixty, ...«•... .60 

Seven tens, or seventy, 70 

Gight tens, • .or eighty,. 80 

jNine teas,... or ninety, 90 

. *^^ tens, • or one hundred, ...••100 

Q. Here we see the value of the cipher a?ain ', for, by placing a 
eipher at the right of ten, it becomes one luindred, (100,) that is, ten 
tens : should we place another cipher still at the right of the 100, (thus;, 
fOOO,) what would it become 1 

A. One thousand, (1000.) 

Q. From what you have now seen or the value of figures, what may 
S and 5 be made to stand for ? 

A. 25 or 52. 

Q. Wha^s this dificrent vaTue eaUed, which arises from the figures 
being placed or located difieKently ? 

ji. Their local value. 

Q. What would be the value of the five written alone 1 

A. Simply 5. 

Q. Wlidt is the value, then, of a figure standing alone 7 

A, The simple ^alue. * 

Q. How many values do figures appear to have ? 

A. Two. 
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Q. What are they? > 

A. Simple and local. 

Q. Now, as it takea lO units to mace one ten, or one in the next leA- 
hiuid place, and 10 tens to make 100, how do figures appear to increase 
fay being remoyed one place farlber to the left 7 

A, In a tenfold proportion, from right to ieft. 

You must have acquired, by this time, some considerable knowle(%e 
of figures : let me examine you a IttlJe ; and, in the^rst place, let me 
see you write down on the slate the figure 4. 

Q. What do you call it ? 

A. 4 units. 

Write at the left of tlie 4, the tiffure 3, (thus, 34.) ' 

Q. What do you call them both, and how are thev read T; 

A. 4 units and 3 tens read thirty-four. 

Write at the left of the 34 the fiffore 8, (thus, 834.) 

Q. What do you cal} the three figures now, and how are they read T 

A. 4 unitS) 3 tens, and 8 hundreds, read eight 
hundred and thirty-four. 

Write at the left of 834 the fij^re 1, (thus, 1834.) 

Q. What do you call the 4 figures now, and how read ? 

A- 4 units, 3 tens, 8 hundreds, and 1 thousand, 
read ono thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till we 
have obtained the number 1834, representing the number of years it i« 
since Christ appeared on earth, to the present time. We might con- 
tinue to put figures together in this way, that would express higher 
numbers still, up to billions, &c. That you may be able to form some 
idea of the power of figures, let me tell you that there is not a billion of 
seconds in thirty thousand years 3 notwithstanding there are 60 seconds 
in every minute, 60 minutes in every hour, 24 hourd in every day, and 
in a sofar year, 365 days, 5 hours, 48 minutes, and about 48 seconds. 
Should we continue to go on as we began, in combinmg more figures 
still, it would be very inconvenient : to avoid this, we have a n\le by 
which we can read aunost any number of figures, ever so large. What 
is this rule called 1 

A. Numeration. 

Q. What is the seading or expreksing a Dumber by figozeS; as now 
shown, called ? ' « 

A. Notation or Numeration. 

Q. From the above lilustiations, how does it appear that you must 
iMipii to numerate 7 , 

A. Be^in at the right hand. 

Q. At which hand would you begin to read f 

A. The left. 
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' \Vliat is the first figura at tiie right hand, or first place, ulUd T 

A. Units. 

Q. What is the second figure, or second place, called ? 

A, Tens. 

(^ What is the third place called 7 

A. Hundreds. 

Q. What is the fourth place called 7 

A. Thousands. 

Q. Ill readings, what value do you give those figures ««fiuch 
called units in uumeratiug ? 

A, Units. 

Q. What value do you give tens 7 

A, Tens. 

Q. What value do you give hundreds, thousands, &c.* 

A. Hundreds, thousands, &c. 

Q. Will yoa repeat the Numeration Tabltf begiiinmg with 
tens, &LZ,t 

NUMERAXieX TABJLB' 



OQ 

C 

o 

u^ La 

. OQ S 

CO F^ "^ 

§ a^s 

d a « 

1,0 

2 

3 
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J3 



n3 



♦* 119 



CO CO 

O 2 

3 -^ 
d § 

0, 
0, 
0, 
4, 
5 



m 

9 . 
O m 

O m 

«i 

EhH 
0, 
0, 
0, 
0, 
0, 
6 0, 
•7, 



CO 

a> 

S G - 

3 O; K 















8 

9 

1 



vtad — 1 Billion 
rearf— 200 Million. 
read — 30 Million, 
read— 4 Million, 
reorf— 500 Thousand 
read — 60 Thousand* 
read — 7 Thousand. 
read — 8 Hundred. . 
»^MMiU-Ninety. 

read — One 



NUMERATION «l 

Or, udoie commonly J thusy 

O en 0) 

r3 OQ O q 

o rs o o CO 

O cog COw h. • 

3 '2«'J ^S^S 'SwH 
a gcJ ScS S^E 

« KHS WEhH &5H& 

1, 2 3 4, 6 6 7, 8 9 1, 

Which, by putting their values together, are read thus : 

One hilliony two hundred and thirty-four million, 
five hundred and sixty-seven thousand, eight hun- 
dred and ninety-one. 

i^utsiwM on the Table, 

Q. What is the value of 9 with one ci{>her on the right of it ? What 
fbe value of 8 with two ciphers ? Of 7 with three ciphers ? Of 6 with 
lour ciphers ? Of 5 with five ciphers ? Of 4 with six ciphers f Of 3 
with seven ciphers ? Of 2 with eight ciphers ? Of 1 with nine ciphers 7 

Q. What is the meaning ofarmex ? 

A, To place after. 

Q. What is the meaning o( prefix 7 

A, To place before. 

9^ Let the scholar write down, in figures, toe answers to the foUowiof 
^ttestloDS on his slate at recitation. . 

Q. How much does 1, with 1 cidhei annexed, stand for? 

A. Ten. 

Q. Why? 

A. Because the 1 is tens, when I numerate. 

Numerate the 10, and see. 

Q. What does 1 with 3 ciphers stand for 7 

A. One thousand. 

Q. Why ? 

A. Because, when I numeiate,.by saying * Units, 
tens, hundreds, thousands,' the 1 comes thousands. 

Q. What does 5 with five ciphers stand for ? 

A. Five hundred thousands 
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Q. Why? 

A, Because, when, I numerate^ the 5 comes 
hundreds of thousands. 

I^umerale aod see. 

Q. What does 8 with 6 ciphers stand for 7 

A. 8 millions. 

Q. Why ? 

A. In numerating, the 8 comes millions. 

Numerate and see. 

Q. How do you read the figures 624 1 

A. Six hundred and twenty-four. 

Q. WTiy do you say 6 hundred ? 

Q. What do the figures 6278 stand for ? 

A. Six thousand two hundred and seventy-eight. 

Q. How do you Icnow that the 6 is 6 thousand 1 
Q. How do you read the figures 56768 7 How do you read the 
litres 27365 1 How do you read the figures 654212 7 

Express in words the foUowmg numbers, 

J^oU, The pupil may learn the value of each 8uec«edin|r number 1^ e 
fetmer one. 

8=-: Eight. 
30= Thirty. 

239 = Two hundred and thirty-nine. 
629 

5005 = Five thousand and five. 
7007 

30002 = Thirty thousand and two. 
50009 [nine. 

623029= Six hundred twenty-three thousand and twenty- 
' 928028 

6000066 = Six million and sixty-six. 
8p00099 

75000100 =:Seventy-fiye million and one hundred. 
83000800 

• 

Express in Jigvres the foUoioing numbers* 

Sixty. — One hundred and twenty-five. 
Three thousand three hundred and thirtv-three. 
Three million, three hundred thirty-three thousand, three 
hundred and thirty-three. 
Thirty million. 
Three hundred miUion and twenty-five^ 



SIMPLE ADDITION 

Q. Will yoa vepeat the followin|^ 

KUMERATION TABLET 



• . • 

5 ? a i S s 



^ 



Urf ssos is s§ Is iS 

^^ ^S^ ^o -fig Sp 5 



e3 



'tis 'SgS brg^ og o^ oOj^ 

^°t ^°Q rft®3 P§®2 ^®? A®S J-« 
'gaS ^w2 ^23 ^2j ^2"^ ^3§ «S3H 

ScR Sol? So? SCj S2h3 SSS SPc 
3a>t3 So& Sort PoH 3«*2 Sa>B soas 

WHO^ ffiHQ^ WHE-i SHW WEhS WHH KHP 
5 55, 55 5, 555, 555, 555, 555, 55 5. 

Q. Will you now repeat the combined value of each figure 5 which 
it prefixed to the foregoing Table ? 

A, Five hundred and fifty-five quintiHion, five 
hundred and fifty-five qtMdrillion,6\e hundred and 
fifty-five trillivn^ five hundred and fifty-five billiony 
five hundred and fifty-five milliony five hundred 
and fifty-five thousand^ five hundred and fifty-five* 



SIMPLE ADDITION. 

If Vn. ]. You bought an orange for 9 cents, and a melon 
for 15 cents ; what did you pay for both ? 

2. James bought a top for 6 cents, a knife for 12 cents, 
and an inkstand for 8 cents ; how much did they all come to ? 

3. Harry and James lost some money; James lost^^ 
cents, and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate pencil ; how much did he lay out in all ? 

5. You give' 40 cents for a Practical Arithmetic, 8 cents 
for a ruler, 9 cents for an inkstand, and lose 6 cents ; how 
much money has gone from you ? 

6. A man gave his children money in the following man- 
ner ; to his Oldest 3 dollars, to James 5 dollars, to Thomas 
9 dollars, and to Iiis two daughters 4 dollars apiece ; how 
iQuch did he give away ? 

* In like manner we may go firom qtimtiUioiu to sextUUons, ttptO^mu* Htd- 
Vfina, nomUion$, deaUionSf imdw i Um $i daadseUUaMf 4bo« 
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7. A boy bought 20 marbles for 20 cents, 6 peaches for 8 
cents, and' 3 apples for 2 cents ; how much money did he 
lay out ? 

8. A man bought a cart for 6 dollars, a plough for 2 dol- 
lars, a pair of steers for '9 dollars, and 2 acres of land for 8 
dollars ; how much did he lay out in all ? 

9. How old would you be, were your age double what it 
now is? 

10. If you had three times as many fingers and thumbs 88 
you have now, how many would you have in all ? 

11. How many quarters to an apple, or any thing? 

12. How many thirds to an apple, or any thing ? 

13. If an apple, a number, or any thing, is divided into 
4 eqiial parts, what would one of tliose parts be called? 
A, One quarter, or X. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or any thing, is divided into 5 equal parta^ 
what would one part be called ? ^, One fifth, or X. 

16. What would 2 parts be called ? A. Two fifths, or |. 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? j^. 5. 

19. How many parts docs it take to make the whole? wj. 5. 

20. Why is ^ the whole ? A. Because the whole of the 
apple was divi<ied into 5 equal parts ? 

21. If ^ of an apple cost 2 cents, what will a whole apple 
cost? 

22. If ^ of an apple cost 1 cent, what will the whole cost? 

JVoCe ^.— Of the two foUowring tablet, the first ia to be added from left to right, 
dius, I aod 3 are 3 ; then the next line, thus, 1 and 3 are 3, and 3 are 6 ; then thft 
next line, thus, 1 and 3 are 3, and 3 are 6, and 4 are ten; and thus with all the lines. 

Tftfe second is to be added firom left to right, in the same manner. 

The learner, in reciting either, is not to look on the book ; the order of tlw' 
tgvtet being such as to render it annecessary. 



23. Jflutt U the sum of the foUotring numbers f 



19 

133 
193 
133 
193 
193 
193 



4 

4 5 

456 

4567 

45678 
1934 5 6789 
19345678910 
1934507891011 
19349678910 1119 



jf . 3 

jf. 6 
./f. 10 
.if. 15 
.^.91 
w«.98 

jS. 45 

Jt. 55 
Ji, 66 
A 78 



9 9 

3 3 

4 4 

5 5 

6 6 6 

7 7 7 



9 

3 

4 
5 



9 9 
3 3 



4 

5 
6 

7 



9 

3 
4 
5 



9 9 

3 3 

4 4 

5 5 



9 
3 
4 

5 



9 9 

3 3 

4 4 
6 5 



9 
3 

4 
5 



66666666 
77777777 



Jt 
A 
A 
A. 
A 
A. 



888888888888 

999999 999999 

10 ID 10 10 10 10 10 10 10 10 10 10 

nil 11 II 11 11 11 nil 11 nn 

19 13 19 19 19 1913 19 19 19 19 19 



91 

se 

48 
60 
79 
84 



A, 96 

A 108 

A m 
A, u3 
f 141 
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* 24. If i^ of an apple be worth 1 cent, how much is a whole 
apple worth ? 

25. If i of a vessel be worth 1000 dollars, how mach is 
the whole vessel wortii ? How much is i wortli ? 

26. If yoti give 300 dollars for ^ of a house, how much w 
tlie whole house worth ? How much is f wortJi? 

27. If ^ of an apple cost 2 cents, what is the whole apple 
worth? 

28. If {- of a factory be worth 2000 dollars, what is the 
whole worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a 
number of apples : says one boy. My pwrt is -j^, and 1 am 
entitled to one apple ; how many apples is -^ then ? How 
many -^^ ? How many -^ ? How many -J J ? How many 
■Jf ? How many if ? 

30. 16 men caught so many fish, that they could not count 
them ; a bystander told one man that his part was 100, just 

1^5 of the whole ; how many fish would -j^^ be ? How many 

? How many ^ ? How many i% ? . How many -}§ ? 
ow many fish did they catch in all ? 

31. John was bom twenty years after James ; how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was bom ; how old was the wife when 
Joseph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9? 37 
and 9? 7 and 5? 27 and 5? 57and5? 8 and 7? 48 
and 7? 68 and 7? 58 and 7? 78 and 7? 8 and 8? 28 
and 8? 48 and 8? 58 and 8? 78 and 8? 98 and 8 ? 9 
and 9? 39 and 9? 59 and 9? 79 and 9? 69 and 9? 6 
and 6? 36 and 6? 56 and 6? 76 and 6? 96 and 6.' 106 
and 6? 

^iCr After the manner of the lest ezamplee, the pupil should be tangfat 
to perform the following. Should he hesitate in any instance, as, for example. 
In adding 8 to 88, just say to him, 8 and 8 are 16, and he will Boon see that 88 
and 8 are 96, there being a 6 in both cases. By this means, if he cwi add any 
wo numbers together, both under 10, he may be taught to add any number 
•mailer than 10 to any number larger than 10. 

(^ The ft»lIowing may be added by calling each finger a figure. Cara 
should bo exercised^ lest the learner give the total amount from the book, 
without making the mdividual additions for himself. 

34. Add 5 twos and 5 lihrees together : — ^thus, 2 and 2 ere 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are \^ and 
8 are 16, and 3 are 19, and 3 are 22, aod 3 are 25 
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Add 5 fours, 5 threes, and 5 tti'os together. A, 45. 

Add 5 fives, 5 fours, and 5 threes together. A, 00. 

Add 5 fixes 5 fives, and 5 fours together. A. 75i 

Add 5 sevens, 5 sixes, and 5 fives together. A, 90. 

Add 5 eights, 5 sevens, and 5 sixes together. A. 105w 

Add 5 nines, 5 eights, and 5 sevens together. A. 120. 

Add 10 ones and 10 twos togetiier. A, 30. 

Add 10 threes and 10 twos togetiier. A, 50. 

Add 10 fours and 10 threes together. A. 70. 

Add 10 fives and 10 fours together. A, 90. 

Add 10 sixes and 10 fives together. .^.110. 

Add 10 sevens and 10 sixes togetiier. A, 130. 

Add 10 eights and 10 sevens together. A, 150. 

Add 10 nines and 10 eights together. A. 170. 

Q. What is this which you have now been doings called 7 

A, Addition. 

Q. What, then, may the patting together of two or more numbeis 
«nd finding how much they make, be called 7 

A. Addition. 

Q. What is the putting together, or collecting, of several numbefs* 
of the same name, or denomination, called ? 

A, Simple Addition. 

Q. What do you mean by tRe same name, or denomination 7 

A. All pourds, all dollars, all cents, or all 
drams, <&c. 

Q. How many are 20 and 30 7 What do you call the 50 7 

A. Amount. 

^[Cr It is thought advisable, whenever the operation of the first lum hi 
any rule is given, to direct the pupil, after a careful attention to the questions 
in the book, to copv the sum oii his slate, and fVom this to answer the questioot 
tespecting the work, without looking on the book at reciUtion. 

, . Operation by Slate ittmtrated. 

1. A man bought a cart for 25 doUars, a yoke of oxen for 69 
dollars, and a plough for 7 dollars. What did he give for the 
whole ? 



Q. In writing this example down, 
why do you place the 7 (units) un» 
der the 9 (units) ? why not place U 
under the 6 (tens) ? 

A. Because, if I should , the 7 units 
would become 7 tens, or 70 ; that i», 
the 7 dollars would become70dollaA 
Q. How de yott obtain the 1 in the Ans. f 
«l. I tay 7 (unita) and 9 (units) are 16 (units), and 6 men 



OPHRATION. 

Cart, 25 dollars. 

Oxen, 69 dollars. 
Plough, 7 dollars. 

Amoant, 101 dollars. 
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(units) are 21 (units), or 2 tens and 1 unit, writing the 1 in the 
nuits* place. 

Q. what do you do with the 2 tena ? 

^. I carry or add tlieni to the 6 (tens), in the mext higher 
place, where all the tens belong. 

Q, What is this adding of the 2 tens called ? 

mi. Carrying one for every ten. 

Q. How do you proceed to get the 10 in the Ans. f 

A. The 2 (tens) to carry, and 6 (tens) make 8 (tens), and the 
S (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we derive the following 

RULE. 

Q. How do you write the numbers doMm 7 

A. Units under units, tens under tens, &c. with 
a line underneath. 

Q. At which hand do you begin to add 7 

A. The right. 

Q. If Uie amount of any column be 9, or 1ms, how do you proceed T 

A. Set it down. 

Q. If it be more than 9. what do you do 7 

A, I set down tne right-hand figure, and carry 
tho left-hand figure, or figures, to the next column. 

Q. Which figure would you write down, and which carry, in 18. 10, 
13, 36, 81, 94, 108, 58, 67, 125? 

Q. What do you do with the amount of the last column 7 

A. I set the whole of it down. 

Proof. Q. How do 3'ou prove the operation 7 

A. Begin at the top^ and add the figures down- 
ward, in the same manner as they were added 
upwards. 

Q. What must this amount be like 7 

A. The first amount. 

More Exercises for the Slate. 

^jf^ To Mve the trouble of havini; the pni^H running up oontinnall^ to 
his teacher to know if hit soma be right, and to prevent Uie learner from 
•opyins the answers on his aJate from the book, indirect answers will be 
giTen Uirough the book, when that can conToniently be done : in other cases, 
direot answers will bo given. 

2. A man bought a suit of clothes for 57 dollars, a pair of 
boots for 8 dollars, and a secretary for 28 dollars. What did he 
give for the whole }. A. 93. 

3. In an orchard, 20 trees bear pears, 54 bear peaches, and 6 
bfttf plums. How many are there in the orchard ? A. 80 

3 • 
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4. A man bought a barrel of flour for 10 dollars, a barrel of 
molasaea for 29 dollars, and a barrel of rum for -36 dollars. How 
much did h^pay for all the articles ? ^. 75. 

5. James Rught at one-time 89 marbles, at another time 54, at 
another 60, at another 75. How many did he buy in all ? A, 278L 

6. A man fives 89 dollars for | or a chaise ; how much must 
be give for the whole at tliat rate f A, 257, 

7. You expend for a gold watch 165 dollars, for a chaise 2S5 dol- 
lars, for a new suit of clothes 60 dollars, and give your father 40Q 
dollars. How much money haveyou parted with in all? A^ 870. 

8. If ^ of a vessel be worth &65 dollars, what is the wholo 
▼essel worth ? A, 6795 dollars. 

9. What is tlie whole stock which a man has in trade worth, 
if I be worth 3500 pounds } A, 14000 pounds. 

10. If a man own } of a bank, and his part cost 26000 dollars, 
what would the whole be worth at that rate .^ A, 208000 dollars. 

11. If my neighbor should borrow of me at one time 656 dolf 
lars, at another ^ dollars, at another 3656 dolUjrs, and at another 
5000 dollars, how much should I lend him in all? j9.9362doUars.-^ 

12. A merchant owes 617 doUus to Messrs. B. &, T. C 
Hoppin, 516 dollars to Messrs. B. ^ C. D^r, 600 dollars to the 
Kxchange Bank, 1000 dollars to the Union Bank \ I demand ^ 
how much he owes in the whole ? A, 2733 dollars. 

13. A merchant bought at one time 600 barrels of beeff at 
another 500 barrels, at another 416 banels ; how many barrels 
did he buy in the whole ? A, 1516 barrels. 

14. James was bom A. D. 1800 ; what year of our Lord wilf ^ 
It be when James is 37 years of age ? A, 1837. 

15. Gen. George Washington was bom A. D. 1732, and liyed 
€7 years \ in what year did he die ? A, 1799. 

16. From the creation of the world to the flood was 1656 
years ; from thence to the building of Solomon's temple, 1336 * 
years ; thence to the birth of cur &Lyiour. 1008 years : in what 
year of the world was the birth of Christ ? ' A, Anno Mundi 4000. 

{[^ In the JTay the teacher will find all the answera to the fbUowiog examplei. 

(21.) 
Shillings. 
456732123212 
121212121212 
123412341234 
234234234234 
898768987651 



(17.) 


(18.) 


(19.) 


(20.) 


Dollars Dhims. 


Dimes. 


Mills. 


35 


313 


1645 


1391^2 


64 


280 


0321 


245123 


21 


741 


4610 


521085 


18 


240 


5386 


603898 


12 


391 


5210 


789783 


• 







* The teacher wUl observe that the amount! of the leveral warn are divided 
by 3, and the qdotientf given for the anawen will be found in auiu No. S7, 
each quotient being set againit th« No. of the sum, that hk majr more readity 
tslliftheinmberight. 



SIMPLE ADDITION. 31 

(28.) (23.) 

Eiiffles. Dollars. 

271135260357 123451; 78912 a4 56789 

311070582121 9876543219876543 2 

625515374232 55443322112233 4 422 

81360211.5 601 66554433 2211001133 

535126100812 776655443322110011 



=.f 



(24.) (25.) 

Pennyweights. Degrees. 

98765 4 3 21 6542103459652 

98765432 ^ 13000 

9876543 852670000 

987654 895965 

98765 823245261785 

1234 12312612 

123 721 

12 21 

1 3 



^ 345672301379 54 321056513 

82130549865203156821342 
13221423001360421210050 
22343152243132002303213 
53004311322if 411213132120 



(27.) 

Ji, to No. 17. 5 

jf. to No. 18. 6 5 5 

J9. to No. 19. 5 7 2 4 

^. to No. 20. 7 6 4 7 

wtf. to No. 21. 6114 6 3 2 6 9181 

^. to No. 22. 852149811041 

j9.toNo.23. 1035914702588852225 

jjf . to No. 24. 3 6 5 7 9 4 6 9 5 

J. to No. 25. 2455404871253 

jf. to No. 26. 68422222190020371507746 



X8 



Totalainoimt,205269774 32592700 4 629731 
28. Add 8541, 1256, 3560, and 2456 together. A, 15813. 



» ARITHMETIC, 

29. Add 15000 dolls. 2500 dolls. 36594 dolls. 29^321 doUs. to 
gether. A. 83415 dulls. 

30. Add X3000 mills, 1100 mills, 110 mills, and 11 mills, t» 
gether. Ji. 12221 mills. 

31. Add 555555 onnces, 33^^ ounoes, 66 ounces, 4444444 
ounces, and 82222 ounces, together. A. 5025620. 

3% What is the sum of the following numbers } viz. 

Twenty-five, Three hundred sixty-five, Two thousand one 
hundred and forty^five. Eighty rnine thousand. Four hundred 
eighty-five, Nine million and six, Ninety million and nine 
thousand. A. 90101026. 



SIMPLiE SUBTRACTION. 

^ Vin, 1. George had 10 apples, and gave 6 of them to 
William ; how many did he have left ? . Why ? Ji. Because 
4 and 6 arc 10. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, paid 20 ; how many did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
haid he left ? 

5. A mercnant bought a piece of cloth for 120 dollars^ 
and sold it for 140 dollais ; now mach did he make by tlie 
bargain P 

6. From 100 take 20 ; take 10; take 40; take 60; take 
70 ; take 80; take 90; take 95; take 85; take 75; take 5; 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brother, 
20 to his youngest, and 20 to his sister ; how many had 
he left? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many had he left ? 

9. William has two pockets, both of wh'ch will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, Tetuming- with a basket full of oranges, con- 
taining 100, and meeting his cousin by the way, gave him 
30 ; how many did he cany home ? 

11.* Two boys were playing at marbles ; each had 20 when 
thsy began; John lost 5', how manydid each have then? 



SIMPLE SUBTRACTION. S3 

When the nnfortunate boy had lost all but 3, how many had 
Jamefi won from John ? 

12. You bought 100 new marbles for fifty cents, and sold 
Peter. 10 for 15 cents, Harry 6 for 10 cents, and Thomas 
84 for 20 cents ; how many marbles had you remaming f 
and how much more did you pay for them than what yov 
«old came \o? 

13. How many quarters to an apple, or any thing ? How 
many thirds? How many fifths? How many sixths? Sevenths? 

14. If you had 4 pencils, and should give away X^ how 
many would you have left ? 

15.. If you had 3 cents, and should give away i, how 
many would you have left ? 

16. If you had 8 pencils, and should give away j^, how 
many would you have left? 

17. How many would you have left each time, if you 
should give away f> |» |, §5 J? ^ 

18. If you had 16 marbles, and should give away -j^) -^, 

^ A» -/^ A» W> if » il> how many would you have left 
each time ? 

Q. What is this which you have now been doing called ? 

A. Subtraction. 

Q. What, then, is the taking of one number from another of tbt 
•ame 4iaine, or denomination, ctule i 7 ^ 

A. Simple Subtracti'^>n. 

Q. What do you mean by the same name, or denomination 7 

A. When the numbers are either all dollars, or 
all days, or all shillings, or all seconds, &c. 

Q. In Addition, you recollect that yoa were rec^uired to put togetlier 
two or more numbers, to find their amount ; now it seems that we are 
to take one number from another, to dud their difTerence : how, tben» 
does Subtraction appear to differ from Addition 7 

A, It is exactly the opposite of Addition. 

Q. What is the largest number called 7 

A. The Minuend. 

Q. "What is the smaller number eailed 7 

A, The Subtrahend. 

Q. What is that wlricb is left after subtracting called 7 

A. The Difference, or Remainder. 

Q. From the above, how many parts do there appear to be in SW>* 
traction, and what are they 7 

A. Three— Minuend, Subtmhend, and Differ 
ence. 



ARITHMETIC. 



Operation by Slate illustrated. 

1. A man, hayinff 387 dollan, loet 134 doUan : how manr 
had he left? 



OPERATION. 

He had 387 dollars, the MinueiuL 
He lost 134 dollars, the Subtrahend, 

Had left 253 dollars, the Remainder, 



Q. In this 
example, hovr 
do you obtain 
the 3, 5, and 
2, in the Re> 
mainder? 

jfl. I aay, 4 



(units) from 7 (units) leaves the 3 (units) ; 3 (tens) irom 8 (tens) 
ieaves the 5 (tens) ; and 1 (hundreds) from 3 (hundreds) leaves 
the 2 (hundreds.) 

2. A man bought a wagon for 02 dollars, and a hamets 
ibr 39 dollars; wlut did the wagon eoat him more than the 
harness ? 

Q. In this example, we have a 
little difficulty in attempting to 
subtract as b«fore, by saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the 6 
tens, the next upper figure, which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, 10 units, 
to the 2 units, making 12 units; 
how would you then proceed to oet the 3?- 
jjT. I would say, ^nnits) from 12 (units) leaves 3 (units.) 
Q. Now, as we tobk 1 ten firwn the 6 tens, it is evident that 
we must call the 6 tens 5 tens, and say, 3 tens from 5 tens leave 
2 tens ; but suppose that, instead of making the upper figure 1 
lass, calling it 5, we should make the lower figure one mwe, call 
ing it 4, what would be the result, and how would you proceed > 
A. I would say, 1 to carry to 3 makes 4, and I &om 6 leaves 
2, the same as before. 



OPERATION. 

Wagon, 6 ^ dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Proof, 62 dollars. 



Q. What is this takiqg 1 fiiom 6, and adding it to 2, the 
upper figure, called? 

A. Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 aie 1^, 
how would you proceed to prove the operation? 

4. I add S» (the Difference) to 39 (the Subtrahend), making 
€9, an amount like the Idinuend— therefore right. 

From these iUnsttalions we derive the fi>Uowuqg 

RITI.B. 

Q. Aow do yon write die nombers down T 

A, The (ess under the greater 

Q* How do yea place units, tens, ifee.T 



SIMPLE SUBTBACTIOIf 

A. Units under units, tens under tens, &c. 

Q. At which hand do you begin to subtract? 

A. The right. 

Q, How do you subtract each figure in the lower line T 

A. From the figure above it. 

Q. What do yon set down ? 

A. The Difference. 

Q. If the lower figure be greater than that above it, what do 
joudo? 

A. Add ten to the upper figure. 

Q. What do you do then 1 

^. From this amount take the lower figure. 

Q. What do you set down t 

A, The Difference. 

Q. How niany do you carry, in all cases, when the lower figure is 
greater than that above it? 

A. One. 

Proof. Q. Which numbers do you add together to prove the 
operation ? ^ 

A, The Difference and Subtrahend. 

Q. What must the amount be like ? 

A, The Minuend. 

More Exercises for the Slate. 

3. A man, having 99 dollars, paid atraj 49; how many had 
he left? ^. 49dolIam. 

4. JameabouffhtTdmaiblea, andlo0t29of them; how many 
had he left ? J. 49 marbles. 

5. A man paid 175 dollan for a gold watch, and 55 dollars 
for a horse ; how much more did he p&y for tiie watch than for 
the horse ? J. 190 dollars. 

6. A man bought a chiuse fbr 215 dollars, and to pay fur it 
gaTe a wagon, worth 37 dollars, and the rest In money; how 
much money did he pay ? A. 178 doUars. 

7. A merchant bought a piece of cloth, contiuning 489 yards, 
snd sold 365 yards; how masy yards iiad he left? A, 124 
yards. 

8. If yon haTe SO dollsoni in tow posket, and owe 15 dol- 
lars, how many doUais wMl yo« mnw^eft in your pocket, when 
your debts are paid ? 

9. If von hare S560 doHsn*^ worth of stodk, and owe 150& 
dollars, how ranch worth of stock will you have, after your 
debts are paid ? A, lOGD doljiars. 

10. America was discoinned by Christopher CToitnnlHis, in 



r 



96 . ARITHMETIC. 

1499 « Iiow many ye^rs had elapsed at the time when hostiUUea 
commenced, in the revolutionary war, 1775 ? A. 263 yearg. 

11. Gren. Washinffton was bom in 1732, and died in 1799; 
how old was he ? A. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4; now how many will he have left, afler paying Rufas 
and James ? 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more ^than 42000 dollars ; how much wUl he have 
left, ailer paying both banks } A. 24635. 

J4. If yoti buy 20 apples for 40 cents, and sell 15 for 35 
cents* how many apples will you have lefl, and how much will 
Jliey cost you .'* } • 

r^jfe^ ffrocer buys 560 bushels of rye for 530 dollars, and 
sells ^0 Dushels for 400 dollars; how many bushels will he 
have left, and what viriil they cost him P A, 360 bushels, and 
they cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 s^allons, at another 1000 gallons ; how many 
gallons has he on hand > A. 200. 

17. From 200 take 150; take 190. 

OPERATION. 

200 200 50 
: ^ 150 190 10 



50 10 60 ^W5. 

Jc^ To prevent the learner from copying hta aniwer from the book, iIki 
%£(>witi7 examples have aaswei;B furmed by adding together two •oparate 
i<-sji!s. Hti.-li of the6e results is, in all sudi eases, however simple the {!£»• 
u<;^. given in the JST^y, which goes along with this work 

^n From 99 take 22; take 55. .tf. 121. 

in. '-om 170 take 5«; take 42. A, 252. 

:0. l-rdm 170 take 90; take 100. A. 1(52. 

yi T ro:n 1000 take 700; take 550. * A, 750. 

OV. F: -m 1000 take 000; take 400. - A, 1000. 

??n. From 1300 take 1000; take 1200. A. 800. 

1^1 From 1505 take 900; take 350. A, 1750. 

%). From 2538 take 1024 ; take 299. A. 31-53, 

20. From 2538 take 999 ; take 2000. A. 2C77. 

>lSi, From 7836542 take 7000; take 70j. A. I5G66014. 

^^. From 80000 take 79999; take 78888. A. 1113 

2l>, From 80000 take 5000 ; take 12345. A. 14'<>(}55. 

>X"> From 90t»000 take 1 ; take 10. A. 1799989. 

ol. From 900000 ta :e lOOy.take 1000. A. 1708900. 

"^'l^ From 900000 take 10000; take 100 A, 1789900 
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33 From 1000000 take 1 ; take 10. jS, 1999069. 

34 From nine million take 3. Jt, 8999997. 
Z5. From nineteen million take nineteen. Ji. 18999961. 
36 From forty million take one million. A, 39000000. 



SIMPL.E MUL.TIPI.ICATION. 

f IX. 1. What will 3 books come to, at 20 cents apiece ? 
Why ? A, Because 20 and 20 are 40, and 20 are 60 ; that 
is, 3 tidies 20 are 60. 

2. What will 3 bushels of apples come to, at 30 cents a 
bushel ? Why ? A. Because 30 and 30 are 60, and 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head .' At 
12 dollars? At 14 dollars.' AtlSdollara? At 20 dollars? 
At 25 dollars ? How many are 2 times 10, then ? 2 times 
12? 2 times 14 ?«. 2 times 18 ? 2 times 20? 2 times 25? 

4. What will 30 yards of cloth come to, at 2 cents per 
yard ? What will 14 yards ? 16 yards ? 12 yards ? 25 
yards ? 30 yards ? 60 yards? 80 yards ? How many are 
2 times'^? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards? 6yards? 12yards? 20yard8? 
30 yards? 60 yards? 80 yards? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

, 6. What will 4 oranges cost, at 10 cents apiece ? Why? 
A, Because 10 and 10 are 20, and 10 aK> 30, and 10 more 
•re 40; that is, 4 times 10 are 40. 



Q. What, then, is multiplicatioii a quick way of performing ? 

A. Many additions. 

Q. What is (he number called, which is to be added to itself, or m 
peated 8<9rarai times ? 

A. The Multiplicand. 

Q. What is the number, which showi how many times themultipti 
tand 19 to be repeated^ called f 

A^ The Multiplier. 

Q. What are both multiplier and multiplicaod soiBetimei called 1 

A. Factors, or Terms. 

Q. What is Uie result, or number found by nnaUipIyiag, eaBodt 

A The Product. 

4 



(IC. 



t X. Whsn tbb MuLTivuitE Id 12, oa LSis 



1 How much will 4 iHunreli of pork eome to, at 17 doDm 

abwrel? 



OPERATION. 

Multiplicandi 1 7 dollars. 
Multi{rfier, 4 barrels. 

Product, 68 dollars. 



Q. Knee 4 ttmoi 7 ue tha 
Mume as 7 tunei 4, we we that 
it 'ijii&efl no diiference which 
number is considered the mul- * 
tiplier : why is the 4, then, 
nnde the multiplier in tiua tit* 
I ample? 

/r. For the mke of oonTemeoce, it being the imaller number. 
Q. How do you get the 8 units in the product? 
jf. I say, 4 times 7 (units) are 28 (units), or 2 tens and 8 
units, writing down the 8 uUits, atd carrying th^ 2 (tens)^ 
as in Addition. 

Q How do you olvlain the 6 (tens) ? 

A. I say, 4 tunes 1 (ten) ale 4 (tens), and 2 (tens), to cany, 
make 6 (teus). 

Proop. Q. As 3 times 17 
and 1 time 17 evidently makft 
4 times 17, how can you prove 
the aboTe operation ? 

j9. I can multiply 17 bf 3, on* 
less than 4, mskmg 51; thea 
add 17 (the multipUcaad) to 51^ 
making 68; which, being like 
the result in the firet oper^ 
tion, proves the work to m 
right 



PROOF. 



17 

3 1 less than 4, the for- 
jT mer multiplier. 

9 1 

1 7 the multiplicand. 

68 like the result of the 
other oper|itioii, — 
therefore right 

' IVom these retaiarks and UloatiatioM we derive the 

Q. How are the terai9 U> he plaee«!f 

A, The less uiider the greater, with units under 
units, tens tinder tens, d&c. 

Q. At which hand do yet begin to multiply T 

A. At the right hand. 

Q- How are the figures of the multiplicand to be multiplied by lbs 
asaltiplier t 

A, Separately. 

<|. Hew do you cany, and write dowa T 

' A As in Simple Addition 



BIMFI4E HULnFLKATIOn. # 

Mm EatrtinMfor tJu SlaU. 

». What will 125 pounda of c)w«ae «(pt, M 6 guiti « poaad* 
A. TSOcenU. 

3. Whtt will 430 pooadi oT potk mom to, at 9 cento a 
pound i A. ?nen eenU. 

4. Whit will 107 bwieli oT floor oomii to, at 9 ddlan a 
banel? J. IQOSdoUan. 

5. What wiU be the Mioe of 8 hogibeaili of wine, at ISV 
doUtnpcr bogibead? A. IQSSdaUan. 

6. A merchant aold 893 .orangeB, at 11 oeuta apiece ; wlwt 
didthercometo? .f. 9645 cento. 

7. what will 230 bmoni coow to, at 8 oento apiooa? At 
eoentolF 

S36 



».%'?' 



I. Mullipl; mi b 



11. Multiply essai b 

12. Multiply 6BM1 bV 6 1 t? 10. 

13. Mulliplr UI34S6bT 11 ; bv 4. 

14. MDlliplrlS34Saiv3; brS.* 
IB. Multiply W""" " 3 ; by 8. 

16, Hottiplr 34 13; b; 7. 

17. MulUplyli J9by3; by 4. 

16. MulUply 12345006789 by 5 ; by 6. 
19. Multiply 23eia0013 by 3 ; ^ 3. 

1 XL Whkk thc Hdltifuib is uoke than 13. 
e yau; how muiy an there ia 



J. 600. 
A. 13331. 
.9. 1SI65. 
J. 979616. 
S. 1I75T79. 
A. 1851040. 
A. gB7G4S. 
A. 3S0irj2. 
A. waSElXi. 
A. 8tt41S047533. 
A. ]357950746;». 
A. 1180600065. 



OPBIATION. 

36 ymn. 

aTiio 

1096 

t¥lio days, A*$. 



SHow do yog oet the 3190 P 
By mnh^yinc 366 by 6, aa 



multiplying 366 by 3, aa 

Q. Now, aa you hare Men that ' 
figiirea incrnue tbeir Tslm ten 
tmies, by being lenioTcd one plaoe 
brther towardi the left, cui yon t«li 
BK wh; 1005 18 mo removed, theraby 
iie muuipliei 3 f 



40 ARITHMETIC. 

jf . Multiplying by the 3 tens, that ki, 30 units, gives a produt t 
10 times flreal^r than if the 3 tens were 3 units ; hence the » 
iofilist be placed in the tens' place. 

To explain why you add the two products together. 

<{. Wnat does multiplying 3G5 by 6 give ? 

A, The number of days in 6 years. 

Q. What does multiplying 3G5 by 3 tens gire ? 

A. As the 3 (tens) are 30 units, multiplying by 30 will, of 
course, give tlie number of days in 30 years. 

Q. why, then, do you add these two products together ? 

A. To get the whole number of days in 30 and 6 years, thai 
is, in 36 years. 

From this example we derive the foUowing • 

RUL.E. 

Q. How do you write the numbers dowo; and multiply 7 

A. As in If X. • 

Q. Where do vou write the first figure in each. product f 

A, Directly under its multiplier. 

Q. How do you proceed next ? 

A. Add all the products together as they stand. 

More Exercises for the Slate, 

2. What will 315 bushels of rye cost, at 42 cents a bushel f 
A. 13230 cts. • 

3. There are 63 ffallons in a h^head ; how many gallons 
are there in 25 hotheads ? A. 157o gallons. 

4. What will 436 gallons of molasses cost, ai 46 cents a 
gallon? A. lJ)596cts. 

5. If 363 men can do a piece of work in 137 days, how^ 
long will it take one man to do the same ? A, 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a 
barrel i At 13 dollars a barrel ? A. 6552 dollars. 

7. If a man receive 256 cents for one di^*s work, how 
many centp will he receive,- at that rate, for 17 days ? For 29 
days' il. 11776 tents. For 116 days.? For 105 days? A, 56576, 

8 If the stage runs 9 miles an hour how manv miles will 
it run, at that rate, in 12 hours ? In 19 hours ? A, 279 miles^ 
In 2ri hours ? In 36 hours ? A. 549 miles. 

9. If a man save 161 dollars in a year, how mnoh will it 
amount to in 19 years ? In 35 yean ? A, 8694 dollars. 

10. Multiply 62123 by 13. . A. 807599. 

11. Multiply 35432 by 14 ; by 15. A. 1027588. 

12. Multiply 65217 by 16 ; by 17. A, 2152161. 

13. Multiply 207812 by 19 ; by 21. A. 8312480. 
M. Multiply 207812 by 25 ; by 35. A. 12468720. 



SIMPLE MULTIPLICATION. 41 

15. Multiply 32100421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by .33. A. li)2(Mi25260. 

17. Write down one thousand, multiply it by 25, add five 
^ousand to the product, sabtract twenty-nine ttidUBand nine 
nundred and ninety-nine from the amount, and nee if the re 
mainder be 1. 

% XII. When the MuLTin^iES is 10, 100, 1000, &c. 

Q. How many are 10 times 5 ? Now, if we annex a cipher to the b, 
thuS; 50, it will produce the same effect : why is this ? 

A. Because, by annexing a cipher to 5,Uhe 5is 
removed to the tens' place ; hence the value is in* 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, &c.7 

A. Two ciphers would remove any figure two 
places towards the left, and of^ourse increase it 
100 times, and so on for 1000, &c. 

RuLK, Q. What, then, appears to be the rule 7 

A, Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate, 

1. What will 36 b*ishel> of rye cost, at 100 cents a bushel f 
A. 3600 cents. 

8. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushels ? What wiU 10000 bushels ? What 
wUl 10 bushels.? A. 9G6570 cents. 

3. Multiply 8978 by 10; by 100; by 1000; by 10000; by 
100000 ; by lOOOOOO. A. 997a545580. 

H XIII* When thebe aee Ciphers at the Right 
Hand of either or both the Factors 

Rule. Q. From the illustrations given, IT XII., how does it appear 
that we can muUiply ? 

A. Multiply without the ciphers firsthand annex 
them to the product. 

* Exercises for the Slate, 

Kr t.« i« j'^ocAA Q- How do you cet the 3 

Multiplicand, 63500 ^^^^^ j^ the product ? 

50 A, There are 2 at the right of 

" the muhiplicand, and 1 at the 

3 1 75000 riffhtofth^ multiplier makings 

4» 



■-'^ 



« A&lTHMEnC. 

S^ TIm JTiy wnUini the m^n irort of tiM' ik IbllvvHng exinplH { W94 
nubr Aid it afforded the teacher in other put* oTtfak treatiao, when^th*-!*^ 
eMi ofaoluiioa ia long and tedioua. 

9. Multiply 62129000 br 130000. Ji. 8075090000Q0a. 

3. Maltiirfy 35432000 bv 266000. A. 9O7O609OOMQa 

4. Multiply 678935427(KK)0 by 665300. 

A. 4652744481231000000, 
& Multiply 78054308765 br 7285000. ' 

^. 87123507506477500& 

6. Multiply 123456789 by 123460000. 

A. 1^40740602050000 

7. Multiply 1234567890 by 1234560000. 

A. 16ail4813427840mil 

Y XXV. When the Mjljltiplier is a GoiffoflrrB 

^' NUMBEB. 

Q. How many aro 5 ijiiies 8 T 7 times 97 IS times IS 7 
Q. What are iheji^roducts. 40, 63, I44> called 7 

A. Composite Numbers. 

Q. What are the multiplying numbers, 5 ud 8, 7 and 9, IS lad HL 
called I . 

A. The Component Parts. 

Q. Wbat aie the component parts of 96 T Of 7S 7 Of 100 7 Of 
S77 Ofldt Of357 OflSSf Of 1447 

Q. What, then, is the product of any two numbers called 7 

A. A ComikMite Number. 



1 . Wbat will 14 barrels of floor cost, at 8 doUart a buarel f 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14. 



112 doOirSy Ans. 



Q. What dow mulliplyiiig 
8 dollan by 7 barrels give ? 

A, The piice of 7 murrelsaft 
8 d(^8i« a barrel, makinf 56 
dollars. 

Q. Hpwmuth HMttewill 14 
barrels eost tban7 bairek? 

A, 2 times as mttoh as fm 
that is, 2 times 56, making IIS 
hilars. 



RvLv. Q. How, then, wotdd yoo begin to jniitipfljr 7 

A. By one of the component parts first. 

Q. What wo^ ^u multiply (his prodaot by 7 

A* By the otber component part. 



smrXJS PI?BEKK>N. fll 

Mare EBersisesfor ike 8lai$, 

3. Wbit witt 96 hundred weight of ragw cost, at S9 doOan 
«iiiuidn:d? ^. 1044 doUan. 

3. Multiply 30654^ W 35. 4. 109S89980. 

4. V^tiplv 4078945 bv W. vf. 391578720. 
5 Multiply i8d34 by 106. A. 2044873. 
6. Multiply 45678 by 144. A, 6577632. 

giiiipi.9 Divisip]!ir. 

V XV. 1. If ym divide 12 apfdes equally between two 
boys, how many will each have ? How many times 2 in 12| 
tben? Why.' d^. Because 2 timesiS are 12? 

2. How many oranges, at 8 cent9 apiec^e, can yon buy fat 
48 cents.' For 96 cents? How many tunes 8 in 48? 8 
in96? Why? 

3. A man bou^t 8 lemons for 80 cents ; how much did * 
he give apiece? How many times 8 in 80? Why, or 
proof? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
6e bought for 38 dollars ? For 60 dollars ? ForSOdoHars? 
For3(»dollara? Whjr? 

5. Four boys found a ba^ containing 48 silver dollars ; 
how many wiu Uiey have apiece, if it be divided equalljr ? 

o. When oranges are 2 cents u>iece, how many vml 8 
cents buy? Wmi6centsbuy? Will 32 cents? Will 86 
cents? Will 48 cents? Win 100 cento? 

7. If you pay 9 cent? for one pound of sngar, how nuu^ v 
pounds can yon buy for 45 centsr For 54 cents? For lilo 
cents ? *^ 

8. How much i«i one half m of 4? Of 8? Of 16? Of 
90? Of24? OfaO? OflM? Of200? 

9. Hanrv had 16 apples, and gave one half (J] of them to 
Thomas ; bow many did Thomas receive ? 

10. How much is one third (\) of 6? Of 24? Of 30? 
Of 36? 

11. Hownmch is one half (}) of 8? One third (|) of Mf 

One fourth (^) of 16? One fifth (i) of 35? One8i^(|| 
<if 24? One seventh (|) of 35? One eighth (\) of d6l 
One ninth (I) of 106? OnetwelfUi(tt)ofl44? 
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19. How rouiy tiiiieti4m ^? 3 in 60? 5 in 100? 6 
in 1200? 8 in 480? 



Q. What is this method of finding" how many times one number if 
contained in another, or of dividing a number into equal parts, ealled f 

A, Division. 

Q. What is this method of finding how many times one number i» 
contained in another of only one name, or denommation, celled 7 

A. Simple Division. 

Q. What is the number given to divide by called 7 

A. The Divisor. 

Q. What is the number to be divided called 7 

A. The Dividend. 

Q. What is the number of times that the divisor is contained in the 
dividend called 7 

A. The Quotieift. 

Q. What is that which is sometimes left after dividing^ or after ihm 
operation is performed, called 7 

A. The Remainder, which must always be less 
than the Divisor. 

Q. Of what name, or denomination, is the remainder 7 

A, The same as the Dividend. 

Q. If your dividend, for instance, be ounces, what will your re- 
mabder be 7 

A. Ounces. 

Q. How many times 4 in 40 7 and why 7 

Q. From this example, what does Division appear to be the oppo 
site of 7 

A. Multiplication. 

Q. James, having: 12 « n 

^ . 8 . l>2 oranges. 

One to each makes 4 



oranges, was desirous of 
diviain&|- them equally 
amon^ his 4 Iktle sisters, 
and. m order to do this, 
be handed them at first 
one apiece; how many 
had he left 7 

Q. When he handed 
(hem aaother apiece, how 
many .had he left 7 

Q. When he handed 
ihfeiQ one more apiece, 
how many had.he left 7 

Q- From these illustrations, how does it appear that a number 
De divided into equal parts 7 

-^- By Subtraction. 



Ist time he had 8 lefl. 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left 



SIMFI^ MVISION. 



». I. 



, Q, BownuyllmcsdidJiiiMf|r<«toM«hofittf fislenw«riufifi 
Q, How many tiroes did you fubtract f 

A. Three times. 

Q. How many times 4 in 12 f 

Q. By this we see that the quotieiit lepresents the nomber of tob- 
traetions : now, if the quotient were 4000, bowmaay times would it be 
aecessary to take the divisor from the dividend to perform Division tqr 
Subtraction T ^ 

A. 4000 times. 

Q. What, then, is DiWsion a quiek way of peribrmiiyt 

A. Many sabtractions. 



JSHORT DIVISION. 

f XVI. Q. What is Shoet Oitisiov ? . . 

A. When the divisor is 12, or less. 

1 . How many oranges, at 3 cents apiece, may tie bought fyt 

17 eftnta P 



€67 cents? 

OPBRATION. 

Dividend. 
Divisor, 3)657 cents. 

duotient, 219 oranges, Ans. 



Q. How do you ob- 
tain the 3 (hundreds) in 
the quotient? 

wf . I be^in on the led 
of the dividend, and 
say, 3, the divisor, is 
contained in 6 (hur- 



dieds) 2 (hundreds) times, that is. SoK) times, writing the U 
(hundreds) down under the 6 (hundreds). 

Q. How do you get the 1 (ten) ? 

£. S'in 5 (tens) I time, and 2 (tens) left. 

q. What do you do with the 2 which is left ? 

A. I join, or carry it as 2 tens, that is, 20 units, to the 7 units 
makinff 27. 

Q. How do you proceed to get the 9, then ? 

4. 3 in 27, 9 times. 



PBOOF. 

Quotient, 219 
Divisor, 3 



Q. How niany times 6 in 30, and. 
why? 

Q. How, then, would jrMprooeed 
to prove the foregoing exai^pl0 ? 

4. I would multiply 219 7% m 
tient)by3 (the divisor), ]nakifijgf$7 



(the diyideBd)^«herefore right. 



•r.inf.. 
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From the illustrations now given, we derive the fbllowiiig 

RVL.E. 

Q. At which hand of the dividend do you |^ace the divisor T 

A, At the left. 

Q. How many ligxu-es do 3'ou take first 7 

A. Enough to contain the divisor once, or more. 

Q. What do you set dc^n underneath ? 

A. The quotient. 

Q. If there should be a remainder, bow would you proceed 7 

A, I join or carry it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remain, ancLthe next figure be 8, how 
would you say ? 

A. I would say, 3 (to carry) to 8, makes 38. 

Q. How do yoa proceed if the divisor be not contained in the aexl 
figure of the dividend 7 

A. Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Which terms do you multiply together to piow the 
operation 7 

-4.. The divisor and quotient. 

Q. What is to be done with the remainder, if there be any 1 

A. Add it to this produ'^t. 

Q. What must the amount be like f 

A. The dividend. 

More Exercises for the Slate. 

2. Ruiiis divided 42 oranges e';p'>a]l> between his t^ o littlft 
brothers ; how many had they apiece ? ^ 21, 

3. If 3 bushels of apples cost b60 c^nts, how much iv that a 
bushel P ^. 120 cents. 

4. How many montlis are there in 452 wf^^ks, there leing 4 
weeks in each month ? .^.113 months. 

<• 5. A man, having 416 dollars, laid them ah on ii cider, at 4 
dollars a barrel ; how much cider did he buy? Ji, 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how mucL did he 
pay a head ? A 53 dollars. ^ 

7. How much flour, at 7 dollars a barrel, can be bolfght for 
1612 dollars ? A, 216 barrels. 

6. At 8 cents apiece, how many oranges will 8896 cents buy ^ 
A. 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
Huught for 1720 dollars i A. 172 barrels. 

10 12 men by contnua aie to receive 1500 dollars for a job 



SIMPLB DIVlSIOxN. 
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of work f how many dollars will be each man*^ part, if they be. 
divided equally among them ? A. 125 dollars. 

11 . 2 men, trading in company ^^ained 2450 dollars ; how 
much was each man s part? A. 12& dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 
bought for 5463 dollars ? A. 1821 bbls. 

AVtb-— The total remainder in louiul bj adding to|;ether what reinaiDi after 
•aeh operation. 

13. Divide 256587 by 2. 

14. Divide 378567 by 2 ; by 3. 

15. Divide 278934 by 2 ; by 3. 

16. Divide 256788 by 3 ; by 4. 
J 7. Divide 256788 by 5 ; by 6. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467898 by 4 j by 6. 

21. Divide 523467896 by 7 ; by 8. 

22. Divide 2653286 by 7; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9 ; by 10. 

25. Divide 52345 by 11 ; by 12. 
Q. The operation, thus far, has been carried on partly in tlie 

mind^ and partly by writing the numbers down ; but ofWntimes 
the divisor will be toolar^e to be thus performed. When, there* 
fore, we write the operation out at length, what is tlie process 
called .^ 
A. Long Division. 



A, 1282^)3, 1 rem. 
A. 315472, 1 rem, 
A. 232445. 
A. 149793. 
A. 94155, 3 rem. 
A. 29403974, 5 rem, 
A. 20224956, 3 rtm, 
A. 218111623, 6 rm. 
A. 140214615, 4 rem 
A. 710700, 12 rem, 
A. 560137, 11 rem. 
A. 11050, 6 rem. 
A. 9120, 8 rem. 



LONG DIVISION. 

K XVXI. 1. A man, dying, left 957 dollars to be divided 
equally among his 4 sons ; what was each spn's part ? 



Long Division. 
OPERATION. 

Dividend. Quotient. 
Divisor, 4)957(239^ 

8 

ri 

12 



37 
3 6 



Sh&rt Division. 
OPERATION 

4)957 

2 3 9 1 Quotient. 

Q. Ae Long and Short 
Division are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to be^in^ 
then, in Short Division, 
we should say, 4 in 9, 2 
times, and 1 over. This 
we discover by saying in 
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tbe mind, 4 fimefl 2 tat B, and S from 9 k^rea 1. How. I» 
fxpreBB in figures tbii operation, we may write th« niuDDeis 
where we please . where, then, for the sake of conTenienee, 
may tlie 2 (times the quotient fi^nre) be placed ? 

i. At the right hand of the dividend? 

Q. We are next to say, 4 times 2 are 8 : this 8, yon know, 
must lie subtracted from 9 : where would it be convenient to 
place the 8? 

•i. Under the 9. 

Q. By taking 8 from 9, we have 1 remaining, which we 
should, in Short Division, carry or join to 5, the next figure of 
the dividend; how can we do this now ? 

A. Bj joining or bringing down the 5 to the right band of tfa# 
1, makmg 15. 

Q. How do you get the 3 in the quotient? 

A. I say, 4 in 15, 3 times. 

Q. How do |rou proceed next ? 

A. I say, 3'times 4 are 12 ; and 12 from 15 leaves 3. 

Q, What do you do with the 3 ? 

A. I bring down 7 of the dividend to tbe right hand of the 3^ 
making 37. 

Q. How do you get the 9 in the quotient ? 

A. I say, 4 tmies 9 are 36, and subtracting 36 from 37 leaves 
I, remainder. 

Q. It now appears that each son has 239 dollars, and there is 
1 dollar still remaining undivided : to explain the division of 
this, tell me how many quarters there axe in a dollar. 

A, Four. 

4y Now, as there are 4 sons to share equally this dollar, how 
much ought each son tp have ? 

A. 4, or one quarter of a dollar apiece. 

Q. In this expression, i« we use the remainder, 1, and the di- 
visor, 4 : how, then^ may Division be carried out more exaeUj ? 

A. By writing t& divisor under tho remainder, with a Imt 
between. 

From these remarks and illustratimw jn derive tiie followii^ 

RULE. 

Q. How do you begin to divide t 

A. As in Short Division. 

Q. How many steps are there f 

A. Four. 

Q. What are they 7 

A. Ist. Find how nftmy times ; Sd. Multiply; 
3d. Subtract ; 4th. Brin^ down. 

Q. Where do you writs tbe quotieat t 



BwttLB mraoM if 

A. At the right hand of the dividend. 

Q. In performiog the operaUoa, whenever you have toblraelMl, 
vhat muft the remainder be leas than t 

A. Than the divisor. 

Q. When you have brought down a figure, and the diviior ii not 
eontaioed in die new dividend thus formed, what is to be done T 

A. Place a cipher in the quotient, and bring 
down another figure ; aft^ which divide at before. 

Proof. Q. Mow do you prove the operalloni f 

A. As in Short lOivision. 

Mare Extrcistsfor the SUUe. 

2. A man wialiea to divide 626 doQan equally among 5 men ; 

how many will that be apiece ? J§, 12&(' dDllan, or 125 doUan 
and 20 cenhi. 

3. There are 7 days in one week ; how many week* are there 

hi 877 days ? A, 125# weeks. 

4. A man, having 5b20 bushels of com, wisbM to put it into 
bins, each holding 16 bushels ; how many bins will it take ? 
A, 315 bins. 

6. Fovr boys had gathered 113 bnshiels of walnuts ; in divid- 
hig them equally , how many will each hitTe ? Jl, 284 hushels. 

6. If a man is to travel 1201 mfles in 12 months, bow many 

hi that a month ? Ji. lOOtV miles. 

7. If 1600 bushels of com are to be divided equally among 40 
■len, how manv is that aniece ? Ji. 40 bushels. . 

8. 27000 dollari are to oe divided equally among 30 soldiers ; 
how many will each have P A. 900 dollars. 

9. The salary of the president of the United States is 26000 
dollars a year ; how much is that a day, reckoning 365 days to 

the vear ? A, 68^^ doBars. 

10. A regiment ofsoldiers, consisting of 500 men, are allowed 
1000 poun£ of pork per day ; how much is each man's part? 
A. 2 pounds. 

11. -James says that he has a half bushel that holds 2700O 
beans ; how many will that be apiece for 9 boys, if they be 
divided equally? How many apiece fbr 27 boys? A, 4000 
beans. 12. For 36 boys ? fV>r 54 boys ? A. 1250 beans. ^ 

13. Divide 29876543 by 13. A. 2296195^. 

14. Divide 6283459 by 29. A. ^6671. 

15. Divide 3789S429 by 1 12. A, 338352tl2 ' 

16. Divide 29070 by 16; by 18. A, 36^* 
tr. Divide 29070 by 19; by 17. A. 99l6. 

5 
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18. Divide 103G8 bj 27 ; by 96. J. G79. 

19. Divide 103G8 by 54 ; by 13. ^. 768 
^. Divide 2G88 by 112 ; by 224. Ji, 96. 
21. Divide 10144ifo75 by 4025. ^. 25203. 

IF XVULI. When the Divisor is a Composite 

Number. 

Q. 1. Bought SO yBx6» of cloth for 80 doHart ) how much was thai 
a yard t Now, as S times 10 are 20 (a composite aaraber), it is plaiji 
that, if there had been but 10 yards, the cost of 1 yard would be 8 dol* 
lars, for 10 in 80, 8 times; but as there are 2 tiroes 10 yards, it is evi- 
dent that the cost of 1 yard will be but one half {^) as much: how muc^ 
then, will it be T 

Rule. Q. What, then, appears to be the rale for dividing^ by a 
composite number 7 

A, Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the Slaie, 

OPERATION. 



2. Divide 1152 doUan among 
24 inen. 

3. Divide 2520 by 63. Jt. 40. 

4. Divide 5040 by 28. ^.180. 
By 15. .^.336. By 24. wf.210. 
By 84. Ji.eO. By 35. .4.144. 
By 72. Ji, 70. 



4)1162 4timea6 

' are 24. 

6)288 



Ans, 4 8 dollars. 
IF XIX. To mnjxE by 10, 100, 1000, &c. 

Q. In IT XII. it was observed, that anneziiir 1 cipher to anj^ bubi* 
ber multiplied it by 10, 2 ciphers bv 100, &«. Now, Division b»Df the 
reverse of Multipfication, what will be the effect, if we cut off a cipher 
at the rig^iU of any number t 

A. It must decrease or divide it by 10. 

Q. What will be the effect, if we cut off two ciphers ? 

A. It will be the same 83 dividing by 100. 

Q. Why does it have this effect T 

A. By cutting off one cipher or figure at the 
right, the tens take the units' place, and hundreds 
the tens' place, and so on. 

RuLK. Q. What, then, is the rule for dividing by 10, 100, &e.T 

A. Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
divisor. 



SUnPLE DIVI810II. m 

<Q. What are the fibres cut off t 

A. The remainder. 

Q. What are the other 6gures 7 

A. The quotient. 

« 

Exercises for the Slate. 

1. A prize, valued at 25536 dollars, is to be equally divided 
long 100 men ', what will be each man's part ? 

2. Divide 1786582 bj 10000. A. 

ITSrinKnj'* 

3. Divide 87653428 by 10 ; by 100 ; 

265^2^5, dollars. ^jj^' ^J^^^.' J^^ 100000; by 
^^^ 1000000. Ji, Bemainder to each, ^« 

Afe' lftMr» tW/W, tJAWjr* -AftftA^. Quotients, total, 
9739257. • 

5 XX, When there are Ciphers at the Right 

Hand of the Divisor. 



among 

operation. 
355126 



1. Divide 4960 
dollars among 80 
men. 



OPERATION. 

8 times 10are8|0)496|0 



62 dollars. 

Q. In this example, we have a divisor, 80, which is a com 
posite number ; (thus, 8 times 10 are 80 ;) how, then, may we 
proceed to divide bv 10, pne of the component parts? 

A. By cutting off one place at the right hand of the dividend, 
as in IT "XIX. 

Q. How do ^on obtain the 62 ? 

A. By dividing the 496 by 8, as usual. 

Rule. Q. As any number, which has a cipher or ciphers at the 
jis^if can be produced by two other numbers, one of wnieb may be 
either 10, 100, 1000, d&c, bow, then, would you proceed to divide when 
there are ciphers at the right of the divisor? 

A. Cut them oflf, and the samp number of 
figures from the right of the dividend. 

Q. How do you divide the remaioing figures of the dividend T 

A. As usual. 

Q. \Vhat is to be done with the figures of the dividend which art 
sot oflf? 

A. Bring them down to the right hand of the 
remainder. 



Ezerei$€3f(9r Me JS^e. 

3. How many ozra. at 30 doUan a head, may be bought Urn 
38040 doUan? JSt. 1968. 

3. Divide 783567 by 2100. ^. ^fjtf rem. . 

4. Divide 2088784896876 by 1800000. Ji. tII^I^ 

5. Divide 7d4;48&ld663Sl by 12500000. J. T^WflWr 

6. Divide 18615^52875 by 112000. Ji. vfl^ rtm 



MucdUmtous Questions on iXe foregoing. 
Q. What it the tubjeet whicb you have warn been Ittteadiof to eaSedf 

A. ^Arithmetic. 

Q. From what you have seen of it, how wouM you define it t 

A, It teaches the various methods of computing 
by numbers. 

Q. What rales have you now been through Y 

A. Notation or Numeration, Addition, Subtrac* 
tion, Multiplication, and Division. 

Q. How many rules do these make f 

<). What are these rules sometimes called f 

jA. The fundamental rules of aiiithmetf c 

a. Why! 

A. Because they are the foundation of all the 
other rules. 

Q. To denote the operation of 4hese difTerent rules, we have ceitaia 
diaracters ; what is the name of these characters f 

A. Signs. 

Q. What do two horisontalftiaia^laieisiiRiify; thus, 100 eettU» 
1 dollar Y 

A. Equal to ; as, 100 cents = 1 dollar, read^ 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line erossinr a perpendicular tell yoo to 
do5ihus26-hl0«=16t 

A. To add ; thus, 6+10=16, read, 6 and 10 
are 16. 

Q. What else does this stgn denote f \ 

A. A remainder after dividing. 

Q. What does one horisontal straight Ime. teD j'ou to do 3 thai, 
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A. To subtract; thus, 8 — 6 = 2, read, 6 from 
8 leaves 2. 

Q. What do two liiMs, crossing^ each other in the form of the Ro- 
man letter X, tell you to do ; thus, 6 X 8 = '1^ ? 

A. To multiply ; thus, 6 X 8 = 48, read, 6 times 
8 are 4S. 

Q. What does a horizontal line, with a dot above and below it, te& 
you to do ; thus, 8-7-2 =34 1 

A. To divide ; thus, 8 4-2 = 4, read,. 2 in 8, 
4 times. 

Q. By consuHii^ IT XVII. you will perceive that Division may be 
represented in a difierent manner ; how is this done ? 

A, Bv writing the divisor under the dividend, 
with a line between them ; thus, f = 2, read, 4 in 
B, 2 times. 

Q. What does -V- signify, then 7 ^signify t ^T ^1 ^^1 

Let me see you write down on the slate the signs of Addition, Sub 
cractton, Muliiplication, and Division.' 



.Perform the following examples on the slate, as the 

signs indicate. 

1. 87834 + 284 +a5-f 32 + 100 =*883t5, ^ns. 

2. 876345723— 267001 345 = 600344378, w«jw. 

3. 602784(78 X 27830421 » 10266721529240338, Jhi9 

4. 202884150 -f- 4025= 50406, ./?iw. 

5. 3600— 600 =r« 2000 + 1828 =3828, j^iw. 

6. 3600— 400=3200 X 4=12800, w^iu 

7. ^H*F^ = 20000, Mns 

8. J^+^=18,./?nJ. 

9- ■^ + ¥ + ¥^ + ¥•+¥==28, Ai#. 

10. What is th^ whole number of inhabitants iii the woildy 
Cheie being, according to Hassel, in each grand division aa fol- 
lows>-4n 

Europe, one hundred and eighty millions ; 
• Asia, three 'hundred and eighty millions; 
Africa, ninety-nine millions ; 
;^nierica, twenty-one millions ; 
Australasia, &&. two niliions? A. 6826M909, 



U. Wlwt WW tht nvmber of inhaUtat* in the foOdwiBf 

New England town«, in I8SB0, there Leing in 



PortMuid, 8JS&i 

Portsmouthy 7,387 
Salem, 1S,731 



Boaton, 43;08; 

Providenee, 11,767; 
New Haven, 8,3S7? 
Ji. 92,031. 
19. What waa the nomber of inhabitanta in the IbUowuaf 



towna, there being in 

New Yorkj 123,706 



Philadelphia, 108.116 

Baltimore, 08,738 

Waahington, 13,247 

Albany, . 19,630 



Norfolk, 8^78; 



Richmond, 13,067; 
Charleston, 21,780; 
Savannah, 7;523; 

New Orleans, 27,17&? 
J. 400^461. 

15. How many more inhabitanta were there in New York 
than Philadelphia? Philadelphia than Baltimore? Baltimore 
than Boston ? Boston than New Orleana ? New Orleans than 
Charleston? Charleston than Albany? Albany than ProTt> 
denee ? Providence than New Haven ? A. Total, IIS^STO. 

14. At 73 cents a bushel, what will 42 bushels of aUt coat? 
What will 800 bushela ? Jl. 61466 cents. 15. What wiU 3070 
boahels ? What 8900 bnahels ? A. 86G510 cents. 

16. James had 37 cents, William 10 times aa many aa Jamea, 
Roi^ IStimea aa many aa William, Thomaa 26 times as many 
aa Rufua, Harry 45 times aa many aa Thomas, and Stephen 
34 times as many aa Harry; how many did they all have? 
J. 16^87757. 

17. There are 60 minutes in one hour ; how many hours mm 
there in 190 minutes? In 4800 mmntes ? ^.83 hours. 18. In 
178800 minutes ? In 10368(W miw4ea ? A. 30160 houia. 



ttm 



FEPtSBAl. MONET. 

YXXL Repent th« 

TABiiE. 

10 millfl (m.) • • • . iMhi . . . 1 cent ..... i%a et 

10 cents Mi» • . . 1 dime . . . • iifi dL 

10 dimes aikt . . . 1 doSar . . . . iigB 9. 

10 dollars ■«!■ ... 1 eagle . . . . i^ia K 

1. AtlOm]Iliaf«rdLlKywnianycentiwiII4yaid8ofcloth 
ml? Wi|l6yaidf? WiU8? 



nBfKMJL UOtfEt. 16 

2iWmmmfnda»'9n^kQmkts9 SoMte? 4oeat8? 5 
cents? 8 cents ? 12 cenU? 

3. How nwnj cents sis 2 dimes? 5 dimes ? 6 dimes ? 
7 dunas ? 11 dimes ? 

4. How many dimes axe 2 dollais? SdoRan? 7dol- 
lun? 10 dollars? l^^dollan? 

5. How many eaclos are 20 doQars? 90 dollars? 40 dol- 
hn? aOdoOan? aOdoUais? lOOdoUais? 120 dollars? 

K How many cents sie 4} pence ? A» 6i. 

|. How many cents are 9 pence ? JL 12}. 

How many cents are 18 pence, or i of a doQar? 

•&2SL 

How many cents IS i of a dollar? «/9. 50* 

[• How many cento is i of a ddlar? JL 7& 

{. How many cents is one doUar? ^, 100. 

\ How many cents is a mstaieen ? «4. 20. 

L'Howmany centsishufapistareen? JL 10. 

{. How many 9 pences in a aciUar? JL 8. 

Howmany 4pence-balQ>ennieeina4oilar?«^ Id. 



6. Yon bny 4 yards of cloth for (1, and give the shop 
keeper two fifty-cent bits ; how mnch change must he give 
you? 

7* Yon \mj some calico to the amonnt of 17 cents^ and 
give the deilc a pistueon; how much change must he 
give you? 

8L You give a mstareen fbr 1 fish ; how many cents most 
yottmefer2? For 3? Por5?Por7? For 9? For 12? 

9. what will 2 yards of ribbon come to in cents, at 44 
penoeayard? AtOpene^? At|offtdoUar? Atiadol- 
hr? AtlofadoUarl 



Q. What lithe coin of the IMed SIMM MiMf 

A. Federal Money. 

Q. Wbn 0itdMnd t . 

A. A. D. 1786. 

Q. Bjr what aofhority t 

Am Consress* 

Q. Which IS the moB^ UBht 

A. Dollars. 

Q. What plaee do daittafaoecapy, that 

A. The place of anita. > 

Q. Ilb«raiedoBandialhigaaiMiftMidfaMi,eeH«t,«ddBhf ^ 



IMS ARITHMETIC. 

A. By a comma, or separatriz, at the right of 

dollars. 

Q. What are the figurtf on tht kft of dollan T 

A. Eagles. 

Q. What IS the first figure on the right 9f ddlian f 

A. Dimes. 

Q. What is the second figure f 

A. Cents. 

Q. What is the third figure t 

A. Mills. 

Q. How many of thoM coins are real T 

A. Four. 

Q. Name them. 

A. The eagle, the dollar, the dime, and the 
cent. 

Q. Which is a gold coin ? 

A. The eagle. 

Q. Which are the silver coins f 

A. The dollar and the dime. . / 

Q. Which is a copper coin T 

A. The cent. 

Q. Which is imaginary f 

A. The mill, as there is no piece of monej of 
that denomination.* 

Q. What are all the denominations of Federal Money T 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, and 
fiiiat are (hey 7 , 

A. Three ; dollars, cents and mills. 

Q. What are dollars and eagles called in accounts f 

A. Dollars. 

Q. What are dimes and cents called t 

A> Cents. 

JVbte.— The namM of eolns Ion than a dofiu eipren their valve. HHl is 
eontraeted fron MiiUf the Latin for thoutmuli Cent ftom GMiwN, the Latfai 
for ktmireif and Dhne flmm Dime, the French for tmitk, 

Q. What does this character, $, placed before Domben, dsnote f 

A. Federal Money. 

Q.,As 10 mills make 1 cent, Id cents 1 dime, jite., increasing from 
right to left like whole numbeiv, it IbHows that any question in F^der^ 

 »• 
^ Then are, however, half eagles, ud half dfanes, real eoins 
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Money may be perfonned as in whole numbers ; also that dollars, eents, 
and mills, niay oe called either all mills, or all cents and mills ; thiis, 
4 dollars, 35 cents, aiid 5 mills, may be read, 4255 mills, or 425 cents 
and 5 mills ; but, in order for this, it will sometimes be necessary tt> 
•^vrlte ciphers between the diflferent denominations; when, then, "the 
csents are less than 10, where must a cipher be placed io writing cmiti 
wUh dollars? 

A. Between the cents and dollars. 

Q. V jy is (his ? 

j4s Becauise, as 100 cents make 1 doDar, centsi^ 
of course, occupy two places ; hence, when the 
f/Cnts are less than 10, they must occupy the 
units' place of cents, and a cipher the tens' place 
•of cents. 

Q. In writing down mills with dollars, when there are no cents, 
how manyciphers must you place between them and dollars ? 

A. Two. 

Q. Why ? 

A. Because, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. 

Q. How are 2 dollars and 5 mills written down, then 7 

A. $ 2,005. • 

Q, How are 3 doUan and 2 cents written down, then? 

A. $ 3,02. 

Q. How are 7 dollars and 8 mills written down ? 

A. $ 7,008. 

Q. How are 9 dollars and 1 cent written down T 

A. $ 9,01. 

Q. How are 1 dollar, 1 eent, and 1 wSSk written dowi T 

A. t hO\l. 

Q. How are SO dollars and 60 cents written down T 

A. $ 20,50. 



REDUCTION OP FEDERAL MONEY. 

If XXII* Q. What wmM <j;m call the changing- of numbers 
Iron one name, or dcnoniaation, to anotb^, retaining the same rame ; 
as, 200 cents into 2 dal!ars'7 

A. Reduction 



WLVJtWL 

Q. HttNvttMvinillfial eentf InScentfT InOeMlit 
Q. WHat, thra, do vwi multiply bv, to briog ecMf into milb f 

A. Multiply by 10 milk, that in, aaaex 
dpher. (See f All.) 

Q. HowmftnycenUiiiSOmilliT InfiOnOltf laSOaiabl 
Q. Wbat,lh<^iraiildjoaffivideby,lobrliiraUlbiiil9e^ 

A. By 10 mills ; that ia, cut off the Tight-hand 
figure. 

Q. Howmu^fliMiiiil^ddiaff IiSdillHif 'Iii8ddn««T 
Q. HowmtBycipliMfylhai, doyouawMStodfltoi, loteiaf 4|mm 

htto cents f 

Q. Hour liaay doHin hifOO ecttM^ InW) emU T 

Q. How many figures, "tbeny would you cut ofl^ to briif -cmM iain 

doUarsT 

Q. As anaexiBg two eiphers to doUan brian Aaai iota eeatiu lad 

ene to cents brui|;s eenu into ndtlg, how many ci|ibfln, Ihen, wmda ywi 

annex to dollars m all, to bring tfaem bto miui t 

A. Three. 

Q, How many oiDls, then, in tdoOahi? Ia84olU»f 
Q* How nmny fignm woold yea em €i( to ktu% aStm b ^akAtto 
4aUanf 

A. Three. 

Q, How many dollaitttSDOOndiIfY ^SOOQimlliiT 

Etefeinsfar A§ SlaU. 

1. Hodtioe $9^ 1 e. 1 m. to mOla. 4. WU oulli. - 
a. Reduce i 8, 75 o. to ntilb. A, 89SO miila. 

3. Reduce iSO, 6 e. to nulls. A. 960110 ntilla 

4. Rednee $ 8| 95 o. 8 m. to milla. 

5. Reduce i 4. 98 Oi 1 a. to Biillk 

6. Reduce i480y 6c. to milk. 

7. R«luoe|48 tawUla. A. %40m.,mkat^ 

8. Reduce 7680 rnUla to dolten. 

9. Reduce 1866 mflk to dollan. 

10. Reduce 172 oenta to doUan. 

11. Reduce 1189 eenla tedottan. A. ta8,16o.6M 

19. Reduce a960 to centi. 

13. Reduce i 130 to oeuta. 



14. Beduct My 48«; 

15. Reduoe f 94,06 e. to coats. A, dlObl 

Oa. Redues £96Si «li* to ddlML 

17. Reduce 1371 el*. to delliif . ' \ "' 

la Reduce 191ttels. to doUam. 

19 Bed«wl9moli tkdoOus. ^.'tHI^Me Sm 
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ADDITION OP FEDERAL MONEY. 

% XXIkl. 1. What win Ito pencils come to, at 5 confei 
Ibr 10, and 10 dhnes for 10 ? 

2. What is the sum of 50 cents and 5 dunes ? 

3. What is the sum of 6 cents, Id cents, 20 cents, and 2 
dimes? 

4. If you give 25 cents for a top, 25 cents for a knife, aai 
1 dime for a state, how miach do taey all come to? 



Q. What is tfaiS; which jroa have now been doiiig', eaHed T 

A. Addition of Federal Money. 

1. A man bouffht a wafon for 1^22 fiOf a hameaa for $15,20 
•nd a wfajp for $i, 8o. ; iniat did the whole ooit ? 

Q. How do you perform this opera 
tion? 

Ji, I place dollars under dollais, 
pents under cents, adding as in Sim- 
ple Addition. 



OPEAATION. 
$. CtS. 

82,50 

15,20 

1,08 



Q. Why ia there a cipher placed 
between m $1 and 8 cents? 
iA. Beeanae the cents axe toss thin 

.$48,78 w. 
fVom the pieoediBg remarks we deiive the followiBg 

Q. How do you write down eents, doUan, &c.f 

A. Cents under cents, dollars under dollars, dtc 

Q. How do yon add i 

A. As in Simple Addition. 

Q. Where if the aeparatrix to be pSaeed t 

A. Directly under the sqpamting points above 

M&te Bxetdsesfar the SlaU, 

'% What is the amount of 3 dollars 2 cents, 2 dollars 5 ci»t^ 
7 dollarf 8 eenta, 9 doUimi 1 cimt, 1 doUur 1 cent 1 miU, and m 
4dlaxs 56 eenls? £, M»fin. 

3. B^htachaiKfor4i^l^aw«tdiforf380;85,accaeii 
&r fSQoSS, ahat for tB^,a&da whip hr^^i ^^ "^"«^ 
liid aUlhsse articles seme toi j1 f 1966^ 

4. Boi^hl a csp fyt^fiG^Mvmi Ihr flM8,apslr 9f i 



m . ARITHM£TiC. 

Ktockings for $1,62, and a cane for $2^, what was the cost of 
the whole? ^. $24,17. 

5. If I give ten dollars one cent for a cart, fifly dollars Tor a 
yoke of cattle, seven dollars twenty cents for a plough, stxtf- 
five dollars for a horse, thirty-seven dollars fifly cents for sonoo 
hay, how much will all these come to ? A. $169,71. 

6. If } of an orange he worth 2 cents, how much- is } worth • 
How much is a whole orange worili P 

7. If I of a vessel be worOi $25000,50, what is the whoid yes 
«el worth ? A, $7»)01,50. 

8. If i of a vessel be worth $3700)12, whftt is a whole vomI 
worth ? Ji. $14800,48. 

9. If i of a vewel be worth $10000,50, wha is i Worth? 
i? i? f ? and what part is f P j9, f» $20001, f^ 30001,50, 
t a $40002, I s $50002,50, or the whole ? 

fJCr ^Ite learner w-ill pereeire, that the fisu'res, hereafter annexed te eaeh 
■eparate quuition, ihow the correct annwer, when the iiro|)er value is aaai^ned 
them, which he must of courae do, tNiforo he can obtain the total amoui^ 
which follows. This will fumith a proper exercise for the judgment of the 
pupil, unattended by any diicourafement ariiing from a long and tedioui 
|iroces8. 

{k^ For the conrenience of the teacher, there is inserted in the JTcy a AiD 
aoacomplete answer to each separate process above alluded to. 

10. If xV of the stock in a bank be worth $2356,56, what it 

<A worth P-471312. -Ar worth ?-942G^. J9. $14139,36. 

11. Bought a quart of brandy for 62i| cents, a quarter of flioai 
fyr 1 dollsr 37^ cents, a pound of sugar for 12^ cents, 2 ya.xis 
of cotton cloth (or 75 cents, 1 vest pattern for 87^ cents, 1 doiev 
of buttons for 8 cents, and 2 cotton balls for 6 cents; howmuel' 
did the whole amount to ? JSt. $3,80. 



SUBTRACTION OF FEDERAL MONEY. 

IT XXIV. 1, If ^oTi buy a top for 30 cents, 12 marbles 
for 20 cents, 6 orarges for 10 cents, and sell thtin for 5 
dimes, shall yea make* or lose by trading ? 

2. Vour lather gave yon 15 mills, 4 mills. 1 mill, 2 dimes, 
28 cents ; and said, that if you would tell him how much 
more it would take to make a dollar, he would give you as 
much more ; how mueh did it take ? 

*d. Vou bouffht a yard of ribbon for 24 cests, gave | to 
your sister, and sold the rest at 10 cunts for a i^uarter of a 
yard; did yoa make or lose ? and how much ? 
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4. If 3 dollars buy one yard of cloth, what is } of a yaid 
wortli? 

5. Ay B, and C, buy a chaise for 90 dollars ; A pays | om 
it how many doUars do B and C pay ? 

^ RULE. 

Q. How do you write the numbers down ? 

' d. As in Addition of Federal Money. 

Q« How do you subtraet ? 

A. As in Simple Subtraction. 

Q. How do you place the separatrix 1 

A. As in Addition of Federal Money. 

Exercises for the Slate* 

1. A man owed (36,465, and paid (27,696; hqw much diA 
he. then owe ' 

OPERATION. 

$96,465 
-<$ 27,696 

9 8 , 7 69, 4. = 8 dollars 76 cents 9 miUs. 

2. Ton borrow (536,15, and pay (£236,18; how much remain 
unpaid? J. (299,97. 

3. A merchant bought eRiuantity of coffee fiir ^26,50, which 
be afterwards sold for (626,255 ; how much did he make bjr 
the sale? j9. f99,755. 

4. My travelling expenses on a journey were as follow^ 
Ttt.; stage fare, eighteen dollars ; board, nine dollars fifty cents 
earrying trunk at dilf^^rent times, seyenty-fiTe cents; private 
e^n▼eyanee at ouq time, six dollars thirty-seven and a half 
cents , and at another, seven dollars ; how much had I left, ca 
yny rf^tum home, ol* two 50 dollar bills, which I took with me 
M. (58,37^. 

5. From two dollars take twenty cents. JS. (1,80. 

6. From 5 doUars take one mill. A. S4,999. 

7. From one dime take one cent. ^. (0,09. 

S. How much must you add to three dodlars twelve and 
half cents, to make four dollars? ^. (^1. 

0. Subtract 37& cents from 50 dollars. ^. (49,62^. 

10 From 4 doUars taiw 3 dollars 99 cents and 9 nulls 
/S ipl'-OOJ. 

) I i^uapoae I owe the fbllowing euros ; to T, (60, 1 cent 
^ I. :%46t7 cent* J to P, (Ki/>(i ; to D, (700 : and my whc^e 
» tvc- ii V orth no more than (1000 , am 1 in debt raoro than I 
xm \rf>rt»Rf and how much ? ^. (139,58 more than I an woitl|t 
6 



Of ARJTHMBTIC. 



MULTIPLICATION OF FEDERAL MONEl: 

IT XXY. 1. What will 20 yards of cloth come to, at $2 
per yard? At $4? At $6? At $10? 

2. What will 10 yards of tape come to in cents, at 3 mills 
ayard? At 8 mills? At 2 cents? At9cents? At 15 
cents ? At 12 cents ? 

3. How many 9 pences are there in a dollar ? How many 
4| pences ? 

4. At 4^ pence a yard, what will 2 yards of ribbon come 
to in cents? What will 3 yards? 4 yds.? 8 yds.? 13 
yds.? 16 yds.? 20 yds.? 24 yds.? 32 yds.? 48 yds.' 
56yds.? 64y<te.? 

5. What will 2 oranges come to in cents, at 2 dimes per 
orange? WhatwiU3? 5? 6? 7? 9? 12? 15? 



Q. What is this, which you have now been doing, called f 

A, Multiplication of Federal Money. 

RULE. 

Q. How IS the multiplicand to be written down 7 

A. As in Addition of Federal Money. 

Q. How do you multiply ? # 

A. As in the simple rules. 

Q. How many places do you retain in the product for c«Dts wit$ 
nuflsl 

A. As many as are in the multiplicand. 

Ex&xisesfor ike Slate, 

1. At 25 dollars 6 cents 5 mills a month, what will 6 months 
labor cost ? 

OPERATION. 

$25,065 
6 



Ans. 9 15 0,390 = 150 dollars 39 c^nta. 

2. If one pair of shoes cost $2^, what will S ji^ com ^ 
i pair co8t?-e75. 4 pair cost?-900. 5 pair <J08t^ i »? ^ 
pwr ?-I576. 9 pair ?-2025. J. $67^. 3. What vKi. )^ pwlr 
eort?-2700. 15 pai^ cost?-3375, 18 pair MOSS. Tc ^in^ 
5175. Ji. Alfe. 4. What will 86 pair coBt?-l>«)C 37 pel^ 
owrt?-83S5. 53 pauf cost?-U985. 75 pak coat .*»tifc7ft. S. 
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$429,75. 5. What will 85 pair coat ?-19125. 150 pi^r coat ?- 
3:i750. 183 pair cost ?^U75. 165 pair co8tr-37125. A. 
$1311,75. 6. What will 250 pair cost ?-o6250. 800 pair cost f- 
180000. A. $3362,50. 

7. If your trayelliug cz])enses for one day are 48 c. 5 mills, 
how much will the traTelling expenses for one year, or 365 
days, amount to. at that rate ? A, $177,025. 8, How much will 
the travellinff expenses for 2 years ?-354050. For 3 years ?- 
631075. For 5 years f-885125. For 6 years ?-1062150. A 

f 2832,40. 9. For 7 years P-1239175. For 9 years P-1593225. 
or 10 years P-1770250. A, $4602,05. 

10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead .' A. $65. 11. What will 3 hogsheads come to ?- 
9750. What will 12 .?-39000. What will 15 P-4W50. ^.$975. 
12. What will 25 ho^headsi eome to?-81250. What will 35 
hogsheads .M 13750. 150 hogiheads .M87500. ^.$6825. 

13. If T^TT of a bank be worth $365,155, what is y§^ worth > 

^.$730,31. 14. What is T^ worth .'-1095465. -j^xy worth ?- 

1825775. tItt worth P-2190930. A. $5112,J7. 15. What is 

r^. worth P-2921240. t^^j worth ?-43eia60. tV^ worth ?- 

B477325. A, $12780,425. 16. What is -^ worth .?-5842480. 

^- worth P-7303100. -^j worth ?-0128875. A. $22274,455. 

37. What is -j^ worth ?-10954650. ^^ worth P-12780425. 

^js worth .?-14606200. A. $38341,275. 18. What is -^^ 

worth ?-16431975. t^j worth .M8257750. ^ worth ?- 

S0083525. A. $54773;©. 19. What is ^ worth ?-21909300. 

^fj^^ worth ?-23735075. ^j worth P-24465385. .^. $701Q1H7«. 

SO, What is ^ worth ?-27386625. t^ ' worth ?-28847245. 

^ worth P-32863950. iM worth i>-365X5500. A, $125613,32 



DIVISION OF FEDERAL MONEY. 

f XXVI. 1, You ffive 12 cents and 5 milis for 2 sticks 
of twist ; how much is mat for one stick ? 

% If you give 2 dimes and 5 cents for 2 slates, how n^och 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 doUara, what will 1 pound 
O08t? What wUi 8 ppundt? 5 pounds? 22 pounds? 

4.. If 20 cwt of Kay etesl $40, whal will 1 cwt cost? 
What wili 7 cwt cost? 11 cwt? 15.cwt? 1 cwt, or 4 
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m ? 9 q». ? 1 qr., or 38 poundi ? 14 pounds ? 7 potinde ? 
Ai pounds? 



1. If 12 yards of cloth cost $175^, what will 1 jard cost > 
OPERATION. 

12)175,50,0 

' 9 cts. in. 

Ans. 14 625 mills =: 14, 62, 5. 



Q. How do yor 
perform this eziuiH 
pie? 

^. I divide u ia 
whole numbers. 



Q. Where do the 5 mills come from ? 

A. In dividin/^ the cents, there is a remainder, which, by 
annexing a cipher, makes 60 mills, in which 12 is contained 
5 times, that is, 5 mills. 

From this example we deriv* the following 
Q. How do you divide t 

A. As in Simple Division. 

Q. What will Che quotient be T 

A. The answer, in the lowest denomination of 
the dividend, which may then be brought into 
dollars. 

More Exercises far the Slate, 

2. If you divide $35001,50 equallyamong 125 sailors, how 
many dollars will each have ? m. $^^,012. 

3. If a bank be worth $30515,50, what is y^ of it worth f 
Ji $305,155. 

4. If a Tessel and cargo axe valued at $20000, what is 9^ 
worth ? Jl. $714^285+. 

5. 16 men draw $2050.65 in a lottery ; how much nf each 
man*s part, if it be equally alvided among them ? A. $128,165-f-. 

6. Ir a man's salary l>e $3650,40 a year, what is thikt a day > 
A. 10 dollars, 1 miU4-. 

7. Bought 36 lb. of sugar for $10^ ; what is that a pound ' 
A. $,391 r»29 cenU, 1 niill-f . 

8. If you buy 383 yards of broadcloth for $5036,50, what ia 
that a vard ? A. $13,15+. 

9. If a man's wages be $365,40 a year, or 52 weeks, what ia 
that a week ? A. $7,0264.. 

10. Divide $1000,60 equally among 2 men.-50630. Among 
3 men.-333533. Among 4 raen.--2^15. Among 6.-16G76S 
Among 8.-125075. jl. $1375,894+. 11. Among 10.-10006. 
Among 1 5.-6()706. A mong 1 8.-55588. Among ir>.-400SM 
A. $262,3784-. ^ Among 28.-:)5735. Among 35.-28588. 
Aiaohg 4U.-US016. Among 45.-422235. Among 60.-I6676 



 I 
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(f. $128^94.. 13. Among 70.-14394. Among b5.-U771. 

Among 95.-10532. Among 100.-10006. Amoiig 150.-667. 

a, f5S2r3+. 14. Among 200.-5003. Among 24t).-41C9. 

Among 360.-2779. Among 400.-2501. Among 550.-1819. 

J. $16;271+. 15. Among 17.-58859. Among 19.-5266a 

imong 89.-11242. Among 98.-1021. Among 199.-5028 
i. l^doUajfl, 1 mill+. 

f XXVn. To MULTIPLY BY J, i, f , 5^, &C 

1. How much is i^ of 10.? ioflB? ^oflG? iofaO' 

Q. To multiply 4 by % we take 4^ S times ; to multiply by 1, we 
<nke 4. 1 time ; and to multiply 4 by }^, we take 4, ^ a time, that is. ilu 
koLfoi^f and to get this, it is plain that we must divide 4 by 2. From 

these remarks what appears to be the rule for multiplying by j-, ^, ^t 

A. Divide the multiplicand by the figure below 
the line. 

Q. How much is i of 20? fofSO? iofl2? fofl2t |ofl2t 

Q. In these examples, we divide by 5 to get -|- of 20 : then it is 

plain, that f- is 2 times as much as ^, that is, we multiply \ of 20, which 
IS 4, by 2, makings : but we mijriit multiply 20 by the 2 first, and divide 
by the 5 afterwards 3 thus, 2X^ = 40-7- 5, 8 times, the same result as 
before : how, then, does it appear that we can proceed to multiply by 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide. 

Exercises for the Slate. 

1. What \wU 2f yards of cloth cost, at 28 cents a yard ? 
OPERATION. Or 

28 7)28 28 

^ 4 z=: 4 of 28. .^ 

56 5 7M40 

20 — . 

— 20 = 4 of 28. 5^0 
$, 76 Ans. ^ 

Q, How do you multiply by the 2, in 2f ? 
J[ As usual. • 

6» 



as ARITHMETXC. 

Q. How do you proceed .next? 

A. I gf t 4- of 28, making 4 ; then multiply the 4 by S, 
making 2U. 

q. What do yon do with the 20 ? 
A. I add it to 56, making 76. 

3fore Exercises for tJie Slate. 

2. At 30 cents a bushel, what will 19x^ bushels of oato cMt? 

3. Tell me how many yards 50 rods are, or multiply 50 by 5|. 
.f. 275. 

4. What will 22^ yards of cloth come to, at ^11 a yard?-% 
245. What wUl 22^ ?-246. What will 23-^^ ?-2e0. 3^-?- 
42. 3li??-351. a^.M095. A. 2239. 5. What will Sj 
yards come to, at $12 a yard ?-33. What will 5^ .?-66. 6j?- 
80. 8-^.M05. 10ii>-122. 15f ?-186. 25t .^-306. ^.$898. 

6. If a man's sajary be $1200 a year, what will 2^ years 
come to P-2420. What will Sj^r P-3630. 6,^?-6040. 8|ji^?- 
10710. 12tS3 F-15598. A. $38308. 

t XXyi|I. When the Price is an Aliquot Part 
OP A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples 
cost? What will 4 bushels ? How much is i of 4 ? How 
much iahofS? What will 8 bushels cost, then ? How 
muck is i of 12? How much will 12 bushels cost, then? 
How much is ^ of 40 ? What will 40 bushels cost, tlien ? 
How much is i of 100 ? What will 100 bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? 
Will 4 pecks cost ? Will 8 pecks cost ? How much is { 
of 8 ? How much is j of 16 ? Will 16 pecks cost, then ? 
How much is i of 20 ? Will 20 pecks cost, then? How 
much is i of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12^ cents apiece ? Will 
4 oranges? Will 8 oranges? Will 16 oranges? How 
muck Is I of 16? How much is | of 24? What will 24 
oranges cost, then ? .How much is I of 80 ? WiU 80 
oranges cost, then "^ 

4. At 6| cents a pint, what will 2 pints of ale cost ? What 

will 4 pints cost? 8 pints? 16 pints? How much is -^ 
of 16? How much is 1^0^^? Will 32 pints cost, then ' 
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^. What part of a dollar is 50 cenU f 
Q. Why 7 

A. Because 2 times 50 c. are 100 c. =: $1. 

i^. What part of a dollar is 25 cents ? 

A. f. 

Q. Why? 

A. Because 4 times 25 c. are 100 c. = $1. 

Q, What are these even parts called ? 

A. Aliquot Parts. 

i2. When, then; one number is contained in another exactly S, 3, i, 
tee. times, what is it called 1 

A. An Aliquot Part. 

Q. What is the method of finding^ the cost of articles, by taking 
•viiquot parts, usually called f 

A. Practice. 

liepeat the Tcbl« of the aliquot parts of a dollar. 



Cts. 










Cts. 


Cts. 


9 


60 = 


i 


of a 


dollar, 


becaoM 


2X60 = 


:100=z 


» Ji • 


3!^ = 


i 


cfa 


dollar^ 


bacauB 


3x33i = 


100 = 




25 = 


i 


•fa 


dollar, 


hWWlflltB 


4x25 = 


100- 




20 = 


i 


of a 


dollar, 


becauM 


5X20 = 


100 = 




16f = 


i 


of a 


dollar, 


beeaoss 


6X16« = 


100 = 




12^ = 


i 


of a 


dollar. 


beeaoM 


8X12^ = 


100 = 




id = 


A 


of a 


doHar, 


becaun 


10 X 10 = 


100 = 




«i = 


tV 


of a 


dollar. 


baeaott 


16 X 6J = 


100 = 




5 = 


A 


of a 


dollar, 


beoauM 


20X 5 = 


100 = 





(^. From the illustrations now epven, what appears to be a concise 
fult: for calculating the cost of articles, when the price is an aliquot paxt 
0^d«Joilar? 

A. Divide the number of gallons, yards^ &c. 
by the number of aliquot parts which it takes of 
the price to make a dollar. 

Q. W^at will the quotient be ? 

A, The answer, in dollars. 

Q. For example, what wmld yon divide by, wlien the pfice ti 09 
cents ? 33^ cents ? 25 cent« ? 20 cents ? 16} cents ? l^ eenU t 
to cents t 6^ cents 7 ficeottfl 
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JExerdsesfor the Slate. 

1. What will 360010 yards of cloth cost, at 1!^ cents a yard ^ 

^„„„ .„,^„ O. How do you get the d»> 

OPERATION. ^j^Jjgp ^ «- 

8)360016,00 j9. 12)oeiit8ie|of adoUaft \ 

— Q. How do you obtain tlw 

$45001,25, Ans. 25 cents in the answer ? 

A, 1 annex 2 ciphers te 
cents, and continue dividing. ' 

2. What cost 2640 bushels of rye, at 50 cents a bushel f A 
$1320. 

3. At 25 cento a bushel, what will 4660 bushels of potatoes 
cost ?-1170. Wm 3600 busheb cost ?-9eO. Will 4200 boibajs 
oo8t?-1050. j9. (3120. 

4. At 6^ cento, or iV of a dollar, what will 6400 yards of ta|je 
eo8t?-400. Will 320e0 yards ?-^000. WiU 128000 yards v 
8000. A. $10400. 

5. What will 2700 yards of ribbon cost, at l^ cento « 
yard ?-3a750. WiU 5400 yards ?-e75. WiU 1080 yards M35. 
Ji. $1147,50. 

6. What will 42124 oranges cost, at 5 cento, or 3^ of a dollar, 
apiece ? A, |^106,20. 

7. What wiU be the cost of 1200 yards of cloth, at 50 cento a 
yard ?-€00. At ^ cento a yard MOO. At 25 cento a yard ?- 
300. At 20 cento a yard P-240. At 12j| cento a yard ?-150 
At 6^ cento a yard F-TS. A. $1765. 

8. At 16| cento a pint, what wiU 2700 pinto of brandv 
oo«t ?-450. At 10 cento a pint, what will 5400 pinto cost F-540 
A. $9<H). 

I). What will 36002 bushels of salt cost, at $1,12}, or 1} of • 
dollar, a bushel ? At $2,25 a bushel ? 

OPERATIONS. 
8)$36002scostat$labushel. 4)36002 
4500,25=»costat$,12iabu. 2 

$40502,25 Ana. 72004»=oost at$2. 

9000,$0sscostat2Sa 

I 



w^. $81004,50s:oostat$2^ 

10. What wiU S700 acres of land cost, at $12,25 ($12^) an 
acre .^-45325. What wiU 3700 acres, at $15,50 ($15^) an acre f- 
5T350. A. $1026,75. 

11. What wiU 27000 yards of broadcloth cost, at $3^ 
a yard .^-94500. At ^,33^ ($2^) a yard .'-63000. At $i;ij 

($1 J) a yard ?-30375. At $4,061 ($^) » y"^ ?-1096i?75Q 

M $1,05 ($12^) a yard '-29350. a. 325912,50+. 
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Questions, involving the Principles of the foregoing 

Rules, 

1 . A man bought a farm for thirty-six hundred dollars, and 
Mtock for the same to the amount of seven hundred and twenty 
Jollars I what did both cost ? and how much did one cost muce 
than the other P A. Both, $4320 ; the farm, $2880 the most. 

2. What is the amount of the following numbers, viz., ten: 
Jurty , one million, twenty-six thousand, one hundred and one r 
a, 1026] 41. 

3* If the minuend be 2G002, and the subtrahend 101 what is 
the remainder P-25901. If the subtrahend be 60 J dnd the re- 
mainder 5025, what is the minuend ?-5626. A. 31527. 

4. If the multiplicand be 4)S00, and the multiplier 48, what is 
tlie product .^-201600. If the product be 201600, and the multi 
plicand 4200, what is the multiplier ?-48. A. 201648. 

5. If the divisor be 25, and the dividend 5025, what is the 
quotient .''-201. If the quotient be 201 , and the divisor 25, what 
is the dividend .^-4>025. If the quotient be 201, and the dividend 
5025, what is the divisor .?-25. A, 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is ^ less .'-800. If the less be 120, and the sum 1320^ 
what is tlie greater P-1200. A. 2000. 

7. 2700342 -f. 72 + 3 -f 1 = Jhis. 2700418, , 

8. 367895437 — 72591 = Ans. 367822846. 

9. 25432 X 67345 =:.^/w. 1712718040. 

10. dOO(l«&-!^ 8542 =: ./^nff. 42if{f. 

11. ^^WoW^-^ = ^w. OOOOOOOiAfVjjV.. . 

12. Bought 18 barrels of potatoes, each cpntaining 3 bushels, 
at 25 cents a bushel ; what did the whole co^t P v^- $13,50. 

13. A farmer sold 30 bushels of rye, at 87. cents a bushel ; 30 
bushels of corn, at 53 bents a bushel ; 8 bushels of wliite beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrets of eider, at $2,37^ a barrel y what 
was the amoqtnt of the whole ? A. $251,625. 

14. A merchant, failmgr «^ trade, has on hand goods to tlie 
amount of $4800, and his borrowed money is $2400 ; tlie re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors; how much will each receive i^ 

A. $19iJi. 

15. A grocer bought 4 loads of wood, at $2^ a load-9 ; 8 
bushels of rye, at $<^ a busheM; 30 pounds of butter, "at 
1^ cents a pound-375 *, 340 -pounds of cheese, at 6^ cents a 
pound-2125 ; for which he paid 5 barrels of ilour, at $6,25 a 
Sarrel'3125; 35 pounds of sugar, at 8^ cents a pound-2i)75 • d 
<|aUons of molaeses, at 25 cents a gaIlon-7o ; 15 bushels of lalti 
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at $l,12i a ba8hel-16875 ; what is the balance between Um 
articles bought and sold ? A. 1 13,85. 

16. What will be the price of 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37^ cents a ywacd ? 
A. |4ll0. 

17. How many oraiiges, at 2 cents apiece, can be bought ibr 
4 cents .i* For Wft,, or 200 cents? A, 102. For $8600? For 

$10000? A, osodoo. 

18. How many yards of cloth, at $2 a yard, may be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A, 18. For 
28 barrels ? For 50 barrels ? A, 1X7. 

19. How many gallons of molasses, at 23 cents a gallon, may 
be hod i>r 60 bushels of oats, at 46 cents a bushel ? ' At 69 oa -itf 
a bushel ? .5. 300 gallons. 



FARMERS* BII^LS. 

Mr. George SUmpaon 

To RufuB PawjodJ^ . . r . Dm 
1828. 

June 5. To 8 barrels Cider, at $2,12^ a barrel, $17,00 

<« a To 6 bushels Com, << ,58 a bushel, 3,48 

$20y48 
July 16, 1828. Received pajrment, 

Biafua PaytodL 



^l^lvi the Kef, audi ezaraplefl u the two foTIowing have the ssTeral 
pricea carried out, whieh lenden the huipeetion of any ernmeous proocM ev 
eeedingly easy. 

Mr. Chaxmcty Addttf 

To CharUa ThomaSf . . . .' Dn. 
1828. 
June 8. To 20 Merino Sheep, ai. $6 a head, 

« 18. To 25 Calves, « 2,1 2i« " 

July 1. To 200 pounds Cheese, 

J- 12 To 18 " Veal, 
Oct. 15. To 18 « Clover-Seed, «« 

« 18. To 36 bushels Oats, 

«« 20. To 17 " Corn, 

$210,61,5 
Nov. 15, 1828. Received pajrment, 

Ckariei TViomoi, 



.H 


,064 " npund. 


l( 


081" « 


1 


,03J " " 


tt 


,271 « bushel, 


U 


,75 " «' 



mSDUCTiON. 



n 



MJBRCHANT'S BILL. 

' fioflton, Oeoember 18, 1828. 
Mr. Peter Carefvl 

Bought of Stephen JMrusif 

3800 yards Calico, at f ^T) a yard, 

360 bales Cotton Ootfa, each bale 60 

pieces, each piece 24 yds., " »1^ " " 
40 pieces blue Broaddotb, each 37 

yards, « 4,62i « " 

400 yards Carpeting, « 1,18 " « 

200 pieces Nankin, each 42 yards, « ,39 « " __ _ 

$lY3651,50 
Reoeived 'payment, 

For Stephen Notrast, 

John StUnp^mu 



REDUCTION. 

t XXIX. WINE MEASURE. 

Repeat the 



TABLE* 



4 gills (gi.) 

2 pints . . . 

4 quarts . . . 

31 j- gallons . . 

42 gallons • . 

63 gallons*. . 

2 hogsheads 

2 pipes . . . 



make 
maka 



... 1 pint, . « . 


• dfn 


Pt 


. . . 1 quart, . . 


, liga 


qt. 


. • . 1 gallon, . . 


. rign 


KaJ- 


. . . I barrel, . . 


• •ifu 


W. 


. • . 1 tierce, . . 


• tifii 


tier. 


. . . 1 hogshead, 


• aiffn 


bhd. 


. . . 1 pipe, . . . 


• "gn 


P- 


. . . 1 tun, . . . 


« tigu 


T. 



1. At 2 cents a gill, what will 1 pint of molasses cost? 
What will 2 pmts ? 4 pints? Spmts? 6 pints? 8 pints? 
10 pints? 12 pints? 20 pints? 50 pints? 100 pints? 

2. At 24 cts. a gallon, what will 1 qt of ale cost ? What 
wifl 2 qts.? i a gallon? How much will 48 cents buy? 
Will 60 cts.? Wifl 72 cts.? Willl20cts.? Will 150 cts.? 
Will 180 cts.? 

3. When rum is a d<^ar a gallon, what is a barrel worth? 

*fi<wtfhead8 containing Uquon, molauoi, &e. are of rarioui capacUieit 
teneraUj exeaodJnK 100 gallou 



^v 

'v 
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What is a hogshead worth ? What is ^ of a Hogshead 
worth? (A hogshead is divided into 63 parts, or gallons ; 
therefore 1 eallon is ^.) What is A? H? M? 

4. A ^ a dollar a gallon, how many quarts will 50 cents 
buy ? Win $2 ? Will $2,25 ? WiU $3 ? Will 83,50 ? 
Will 5)4? Will $6? Will $10? Will $20? Will $30? 

5. At $100 a hogshead, what will 2 pipes of wine cost ? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun ? 3 tuns ' 
4 tuns ? 

6. How many gills in 4- pints ? In 2 quarts ? In 3 qts. ? 
In4qts.? Iniiqts.? In 12 qts.? In 20 qts.? 

Q. From what you have now been 'doing, (or what purposes would 
jrou infer that this measure is used t 

A. . To measure wine, spirits, vinegar, oil, cider^ 
honey, mead, &c. 

Q. What are Uic deooininations of this measure 7 

A. Gills, pints, quarts, gallons, barrels, tierces, 
hogsheads, pipes, and tuns. 

JVbte. — The wine galloa contains 231 solid inches, and is in the ssme pro- 
portion to the ^e gallon of 983 solid inches, as the pound Troy is to the pound 
avomiupoia. 

Exercises far the Slate, 

1. In 4 pints how manj griHs? In 20 pints how many gills^ 
A, 96 gills. 

2. How many pints in 16 giUs > In 80 gills ? A, 24 pints* 

3. How many pints in 2 quarts? In 480 quarts? A. 061 
pints. 

4. How many quarts in 4 pints .' In 960 pts. ? A. 482 qto. 

5. In 2 hogsheads how many gallons ? In 4137 hhds.? A 
260757 gallons. 



ALE OR BEER MEASURE. 

Repeat tlie 

TABLE. 

2 pints mute ... 1 quart, . . . . i||b <)C. 

4 quarts mate ... 1 gailoDi . . . iiKa gal 

86 gallons ...*.. nujn ... 1 barrel, . . . •ipt barW 

54 gallons mebB ... 1 hogshead . . •iri llhd^ 

1. How many pints in 2 qnarts ? In 6 qts.? In 10 <|ts.? 
In 20 qts.? In 200 qts.? In 600 qts.? 



REDUCTION. 7i 

U, How many quarts in 8 pints? In 10 pints? In Vi 
pints? In 20 pints? 

3. What will 1 gallon of beer cost, at 2 cents a quajt? 
What will 2 gallons ? What will 4 gallons ? Will 5 gallons? 



Q. From these example^; what would you infer is the use of this 
aeasure? 

A. To measure ale, beer, and milk. 

Q. What arc the deDominations of this measure ? 

A. Pints, quarts, gallons, barrels, and hogsheads. 

JVMc. — ^A gallon, beer HieaMire, contains 9BB enbic inehei 

Exercises for tlu Slate, 

6. How many pinto in 2 quarto ? In 3600 qto. ' j9. 7204 
pinto. 

7. How many quarto in 4 pinto? In 7200 pto.' v9. 3602 
quarto. 

8. How many gallons in 2 barrels ' In 620 bar. ? Ji. 22302 
gallons. 



CLOTH MEASURE. 



Repeat the 

TABLE. 

2j inches (in.) . naks . . 1 nail, a^ na. 

. . 1 quarter of a yd., aicn qr. 

. . 1 yard, >icn yd. 

. . 1 £11 Flemish, ...<«. E. Fl 

. . 1 Ell English, . . .ip. E. E. 

. . 1 Ell French, . . -«a'E. Fr 



4 nails 

4 quarters 
3 quarters 

5 quarters 

6 quarters 

1. How many nails in 2 qrs. ? In 4 qrs.? In 8 ? In 10 ? 
InU? In 12? In 15? 

^, How many quarters in 1 yard? In i a yard ? In 1^ 
yds.? In 2 yds.? InSvds.? In 7 yds.? In 9 yds.? In 
12 yds.? In 20 yds.? In 30 yds.? 

3. At 2 cents a quarter, what wUl 1 yard of cloth cost ? 
J a yd.? H yd;? 2 yds.? 5 yds. .5 7 yds.? 9 yis.^ 
12 yds.? 100 yds.? 

4. How many quarters in 2 ells Jjjemish? 3 ? 5? 7? d? 
II? 12? 15? 20? 

5. How many quarters in 3 ells English ? 5? 6? 8? 10? 
11? 20? 

7 
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(i. How many quartera in 5 ells French? 7? 9? 11 ? 

12? 15? ao? 

7. If i of a yard of cloth cost 10 cts^ what cost f ? }^? 

i? i? f? f? H? 1|? li? H? 1|? 2? 8? 
6? 8? 10? 

8. If I of a yard of tape cost 5 cents, what will 1 yd. cost? 
What will 2 ells Flemish ? Sells English? 4 ells French? 

Q. From what you have now been dmug, for what purposes wovld 
you infer that this measure is used T 

A. To measure all kinds of cloth. 

Q. What are the denominations of this measure ? 

A. Inches, nails, quarters, yards, and ells. 

Ezercistsfor the Slate. 

9. How many quarters in 2 yards ? In 26872 yds P 

j9. 107496 qns 

10. How many yards in 8 quarters? In 107488 qrs. ? « 

A, 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. ?  

Ji. 168012 na. 

12. How many quartera in 12 nails.' In 168000 na. ? 

A. 42003 qm 



^f" 



DRY MEASURE; 

Repeat the 

TABLE. 

2 pints (pt.) .... nak* ... 1 quart, •>!« <{t 

8 quarts • oHke . . v 1 peck, .^^ . • . lign pk. 

4 pecks mate ... 1 busfa^, . . . . lifn bu. 

How many bushels make a chaldron ? «^. 36. 

1. How many pints in4qts.? In 6? 7? 9.' 10? 50? 
100? 200? 

2. How many quarts in 2 pecks? In 3? 4? 5? 6? 7? 
8? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 

2peck8Cost? d-pecks? What will ^ of a peck? |? %? 

t(^ i^ I? i^ i^ How much will 10 cents buy ? 15 
ots.? 20ct8.? 25ctB.? 30cts.? 40cts.? 

4. How many pecks in 3 bushels? In 4 ? In6 ? In 10? 
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111 12? In 15? In20? In 30? In 40? InSO? In 60? 
In 70? In 80? In 90? In 100? 

i. At 10 cts. a peck, what will a bushel of salt cost? 
What Willi of a bu.? lofabu.? 2bu.? 3bu,? 4bu.? 
6bu.? 10 bu.? . 

6, At 40 cts. a bushel, how much rye can you buy for 20 
cts.? For 90 cts.? For 60 cts. ? For 70 cts. ? For 80 cts.? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cts.? 



Q. From what you have now been doing, for what purposes woidd 
you infer that this measure is used ? 

A. To measure, corn, seeds, roots, fruits, salt, 
oysters, coals, &c. 

Q. What are the denominations of this measure T 

A. Pints, quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate, 

13. How many pints in 3 quarts ? In 321 qts.? A. 648 pts. 

14. How many quarts in 6 pints P In 1284 pts. ? A. 645 qts. 

15. How many pecks in 2 bushels ? In 32 bu. .' A. 136 pks. 



TROY WEIGHT. 

Repeat the 

TABLE. 

34 grains (gr.) . . . ««]» ... 1 pennyweight, ^^ pwt. 
20 pennyweights . . bmiw ... 1 ounce, . . . . sipi oz. 
12 ounces lAain ... 1 pound, . . . aiga lb. 

1. How many grains are there in two pennyweights? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? 

S. How many penny weights in 5 ounces ? In 10? In 12? 

4. You cany 2 ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
'inll the 2 ounces come to? Will3oz.? WilUoz.? Will 
5oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
pounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
10 pounds ? In 12 pounds? 

. d What will a silver cup come to, tiiat weighs 2 poundsL 
if you get 1 dollar an ouQce for it ? If you get 2 dols. ? d 
dkjfi.? 4dds.? 5dols.? 
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Q. How is the finenMs of gold expressed f 

A. In carats. ^ 

Q. How many carats make an ounce f 

A. 22. 

Q. How many parts is an ounce of silver divided intof 

A, 20. 

Q. What are the parts called 7 

A. Pennyweights. 

Q. How many carats fine is such gold as will abide the fire withcm 
loss accounted 7 

A. 24. 

Q. How many ounces are there in a pound of silver, that loses 
Bolhmg in trial 7 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold 
or silver, called 7 

A. Alloy. 

Q. From what you have now been doing, for what purposes would 
you infer that this weight is used 7 

A. To weigh jewels, gold, silver, coin, bread 
and liquors.* 

Q. What are the denominations of this weight 7 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the Slate, 

16. In 3 pounds how many ounces ? In 4300 pounds f 

A. 50424 oz 

17. In 24 ounces liow many pounde ? In 120000 ounces ? 

A. 10003 lbs. 

18. How many grains in 4 pounds.^ In 3600 pounds ? 

A, 30759040 gr 

AVOIRDUPOIS WEIGHT. 

Repeat the 

TABI4E. 

16 drams (dr.) . . . mtin 1 ounce, ^ga oz. 

16 ounces mmim 1 poundyf iigB lb, 

28 pounds DMk» 1 quarter of a hun- ) 

dred weight, / "*" ^^ 

4 quarters ndto 1 hundred weight, . aipi e^t 

* ^ hundred weight . m»k» 1 ton tin T. 

* A pound avoirdupttu In heavier than a pound Troy, but an ounea Ttoj ii 
teaviertliMairoaiioaanHnlupou. *-- '» 

t The pound aToiidapoii it equal to 14 os. 11 pwt. 154 Cnum Tray 
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1. How many ounces in 2 pounds ? In3? Ib4? In 5? 

2. At 2 cents an ounce, what will 2 lbs. of tea cost ? Will 
3 lbs.? Will 4 lbs.? Will 5 lbs.? 

3* How many pounds in 2 (irs. ? In 3 qrs. ? In 4 qrs. ? 

4. What wiU 2 quarters, of raisins come to, at 10 cts. a 
pound ? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs. ? For 3i lbs. ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt ? 
In 6 cwt ? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt .9 In 30 cwt? 

7. At $1 a quarter, what will 2 cwt of sugar cost? Will 
4 cwt? Wilis? Wme? Wilis? Will 10? Willis? 

Will 20? wm30? 

8. How many hundred weight in 2 tons ? How many in 
S tons ? In 4 tons ? In 5 tons ? In G tons ? In 8 tons? 
In 10 tons ? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt for it , 
what will it come to ? What will 3 tons ? What will 4 
tons ? What will S tons ? What will 6 tons ? What will 
8tons? What will 10 tons ? What will i of a ton ? What 
will J of a ton ? What will ■^? (A ton is divided into 20 
cwt or 20 parts ; therefore jV is 1 cwt) What will ^ ? 

2^? A? i^^ W 

10. What will 2V <^^ ^ quarter of coffee come to, at 11 cts. 
apound? WhatwiUA? A? 3^? A? ii^ What 
will 3 pounds? 5? 7? 9? 10? 



Q. From what you have now been doing, for what purposes wouM 
you infer that this weight is used ? 

A. To weigh all coarse goods, that are subject 
to waste, such as hay, flour, &c., and all metals 
except gold and silver. 

Q. What are the denominations of this weight? 

A. Drams, ounces, pounds, quarters, hundreds 
and tons. 

. Exercises for the Slate. 

19, How many hundred weight in 2 tona? In 2832 toasf 
A, 56680 cwt. 

20. How many ounces in 2 pounds.' In 104D00 pounds? 
A. 1664032 oz. 

7* 
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* 

21. In 8 quarters how many hundred weight? In 340 qn. f 
w9. 02 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. in 
4 qrs. how many pounds ? A. 112. 

JVbte.— By tlie last example it appean, that 119 pomuls make I Iwandred 
weight ; but in our populous townt, especially seaports, trader* buy ajtui eeU 
hjr ue 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

f20 grains (gr.) . . . mate ... I scruple, . . . . ii|u g. 

3 scruples make ... 1 drain, •!{• 5. 

8 drams putke ... 1 ounce, . . . . sifn g« 

12 ounces msln ... 1 pound, . . . . ■Iga i& 

Q. What is tlie use of this weight 7 

A, By it apothecaries compound their medicines^ 

Q. I>o they buy and sell by this weight T 

A. They buy and sell by avoirdupois weight. 

Q. What are the denomiDalioos.of this weight 7 

A. Grains, scruples, drams, ounces, and pounds^ 

^ Exercises for the Slate. 

23. How many drams in 2 ounces? In 4360 ounces.' A. 
34800 drams. 

24. How many ounces in 16 drams ? In 6464 drams ? A. 
810 ounces. 



LONG MEASURE, 
Repeat the 

TABLE. 

3 barley corns (b. c.) ndn . 1 inch, tign in. 

12 inphes make . 1 foot, aga ft 

3 feet make . 1 yard, ^ jd. 

5^ yards make . 1 rod, pole or perch rd. 

40 rods make . 1 fuHoug, . . . . iipi fur. 

8 furlongs make . i mile, siga m. 

3 miles make . 1 league, . . . . aif « lea. 

69^ statute miles, . . . wake . 1 degree on the earth, ^ 
360 degrees, the circumference of the earth 



}. If a man traxel one flirlong in 5 minutes, how far can 
*ji^ go :n 10 minutes ? In 15 ? In 20 ? In 30 ? 

le?. * riow many barley corns in 2 inches ? In 3 ? In 4 ? 
In 5? InC? In7? In8? In9? In20? 

U. How many inches arc 6 bailey corns ? Are 12 ? Ate 
J5? Are 18? Are 21 ? Are 24? Are 27? Are 60? 

4. How many inches in 3 feet? In 5 feet? In 12 feet? . 

5. How many rods is 1 furlong ? Are 2 ? Are 4 ? Are 6 ? 
a How many flirlongs in 80 rods ^ InlQO? In240? 

7. How many furlongs are there in 2 miles ? In 3 ? In 
4? In 6? In 7? In 8? In 9? ? 

8. How many miles in 16 furlongs ? ^. In 24 ? In 32 ? In 
48? In 56? 

9. How much is j of a mile ? tt f P Isf? Isf? Is 

i? Is J? Isf? /, 

10. If you travel a mile in 16 minutes, how much time 

trill it take to travel ^ of a mile ? How much | ? | ? |- ? 
g? 1 furlong? 4 furlongs? 16 furlongs? 



Q. What is (he use of long measure 7 

A. To measure length only. 

Q. What is the use of the league T 

A. Distances at sea are measured by it. 

Q. What are the denominations of this measure T 

A. Barley corns, inches, feet, yards, rods, fiir- 
longs, miles, leagues and degrees. 

Exercises far the Slate. 

25. IIr>w many forlongs in 2 miles? In 26784 miles? 
Jt. 2142^ fur. 

26. How many furlongs in 80 rods? In 627360 rods? 
A, 15686 fur. 

27. In 2 rods how many yards ? In 11010 Irods ? (To mul- 
tiply by 54, 8|, dM9., coilsalt f XXVII.) A. 60566. 

2B. In 11 j^sdM how many rods ? A. 2 rods. In 66 yards 
bow man j^ rods? We cannot easily divide 66 by 5^, but we 
may multiply 66 by 2, making 132 half yards, which we can 
divide by II, the half yards in%4 ; thus. 66 X 2^133-!-ll =il» 
rods, Ans. Hence, to divide, by 5^, wi, &c., we need only 
bring the divisor into halves, quarters, &c., also the dividend 
fa&to the same, and the quotient will be the answer. 

S9. In 1 32 yards how many rods ? In 4224 yards ? A 792 rods. 

30. How many barley ocrns in 2 inches ? In 278365 inches ' 
dl. 835101. 



ARITHMETIC. 



LAND OR SQUARE BfEASURB. 



Repeat the 

TABLE 

144 square inches . . . mate 

9 square feet .... Mte 

3(4- square yards, or > 

272j square feet, f ' "^ 

40 square rods .... bbIb 

4 square roods . . . mmk» 

640 square acres . . . umtm 



. 1 square foot. 
. 1 iquare yard 

. 1 square rod. 

. 1 square rood. 
. 1 square acre. 
. 1 square mileu 

1. How many square inches in 2 square feet? 

2. How many square feet in 3 square yards ? In 4? In 
5? In 6? In 7? In 8? In 9? In 10? In 11? In 12? 
In20? In30? In40? In50? In60? 

3. How many square yards in 36 square feet? In 45? 
In 54? In 63? In 72? In 81? In 90? In 180? In 
270? In 360? In 450? In 540? 

4 How many square rods in 2 square roods ? In 3? In 
4? In 6? In 8? 

5. How many square roods, in 80 square rods ? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3 ? 4 ? How many rods can you buy for 
120 dollars? For 160 doDars? For SMO dollars? For 
320 dollars ? For 400 doUars ? For 40 doUars ? For 20 
dollars ? For 10 dollars ? What would ^^ of a rood come 

to? A? A? W A? W *? W i? 



Q. What is the use of this measure 1 

A, To measure length and breadth only. 

Q. What are the denominations of this measure ? 

A, Inches, feet, yards, rods, roods, acres, and 
miles. 

' flxercises for the Slate, 

31 . In 2 square roody how many squire rods ? In 450 ^asa 
roods ? A. 18080 rods. 

32. How many square acres in 2 squara miles? In 2313 
•quare miles ? . A. 1500160 sq. a. 

33. How many square yards in 4 square lods' in 19360S 
square rods' wd. 5866521. 




JwsDircnoN. 

SOLID OR CUBIC MEASTJRE. 

Repeat the \ 

TABIiE. 

1728 solid inches nake . 1 solid foot. 

40 feet of round timber, or ) -, . i , 

50 feet of hewn timber, ^ «"*>»• • > ' ^ 

JSsoy \ 

27 solid feet . Mie . I solid yara. 



128 solid feet, or 8 feet loner, ) t ^ r ^ 

4 wide] «xd 4 Wgh, } — • » cord of wood. 

1. What will a pait^el of wood come to, which is 8 feet 
lon^,4 feet high, aiid 4 wide, at the rate of 6 dollars a cord ? 

3. If vou pay 80 dollars for a ton of round timber, what 
will 80 feet come to ? What will 120 feet coi^ to ? 

Q. What is the use of this measure f ^ 

A. To measure lenj^th, breadth, and depth. 

Q. What are the denomtnations of this measure ? *- 

A, Inches, feety yards, tons, and cords. 

Extrcisesfor the Slate. 

34. In 2 cords of wood, how many solid feet ? In 28 cord«? 
fl 3840 feet. 

35. How many solid inches in 2 solid feet? In 2800 sofid 
Ibct? v^. 4841856 solid inches. 

86. Hnw many solid feet in 345600 solid inches .' In 601200 
tolid iKches f ^. 600 solid feet. 



TIME. 

Repeal the 

60 seconds (s.) waJw .. 1 nnniHey . iigii m 

60 minutes t . . mdn r 1 hour, . . iikii h. 

84 hours ■»!» . 1 day, . . . licud. 

865^ days . , Mte . 1 year, . . rfgn yr. 

100 years ...»!». 1 ci^Hiry, . 4fn cen. 



7 days . Mfe* . 1 week, ..■((» w 

4 weeks imIb . 1 month, . np, mo. 

18 months, 1 day, 6 hours, nu. . 1 Julian year. 

\% eaiendar moatlis • • . Mk» • i year, . ricn yr- 



/ 



ARITHMETIC. 

1. If a man eara a dollar a day, hem much will he oaxn m 
2 weeks? In 5 weeks? In?? In9? In 20? In 40? 

In I of a week? Inf? In ^? Inf? How many weeks 
could you hire him for $7 ? For 14? For 28? 

2. A hoy is to have $2 a week in a store ; how much most 
die merchant pay him for one month's time ? For 2 ? ' For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

3. If a man has $12 a month, what will two months' work 
come to? What will 4? What wfll 5? What wUl 7? 
Whatwill9? What willl year ? 2year8? -jVofamonth? 

A? A? «? 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ? 
In 6? 

5. If a watch click once in one second of time, how many 
times will it click in two minutes? In 3? In 4? In 5? 
In 6? How ftany times in ^ of an hour? In J^? In J? 

6. How many minutes are thBre in 1 hour ? In i an hour? 
[n i? In i? In |*? In 4*? In 1^? In 2? In 4? 
In 10? 

7. How many hours in 2 days? In 3? In J? In }? 

J In A? In^? 

How many days in 2 weeks ? In 4 weeks ? In 6 ? In 
8? In 12? In 20? In 30? 

9. How many weeks in 2 months? In 3? In 4? In5? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
In 100? 

10. How many months in 8 weeks? In 12? In 20? 
In 40? 

11. How many calendar months in 2 years? In 4? In 7? 
In 12? 

12. How many years- are there in 524 calendar months 7 
In 48? In 84? In 144? 

13. If a man have 1 dollar for i^ of a year,, what will -A 
come to? Wliat Willi year con^e.to? Ho^ laog could 

J ou have him for 6 dollars ? For 12? For24? For36l 
W60? For 144? 

14. If work be a doUar a day, what would a year's wa^ 
oometo? What would irfro^ft year?' WhtttslT? Whsi 
»b? Whatjytf What lit? • 



'^^I 



Q. How many days are there in each month 1 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

Q. How msMY days are there in January? In FebraaryT in 
March ? In AprH 7 In May ? In June ? In July ? In Au^t t 
Li September ? In October f In November 7 In December 7 

Q. How many days has February in Bissextile, or Leap Year 7 

A. 29. 

Q. When the 3rear of our Lord can be divided by 4 without a fo* 
mainder, what is the year called 7 

A. Bissextile, or Leap Yeai. 

Q. What year was 1832 7 

A. Bissextile. 

Q. ^Vhy 7 

A. Because 1832 can be divided bf 4 without 
a remainder. 

Q. When will the next Leap Year be 7 

Q. How many days are there in Bissextile or Leap Year 7 

A. 366. 

Q. What are the denominations of this measure 7 

A, Seconds, minutes, hours, days, yearsi, cen- 
luries ; also weeks and months. 

Exercises for the Slate. 

37. How many hours in 190 minutes? In 960360 minutest 
A, 16008 hours. 

38. How maaj days in 4 years ?-4x3662. In 44 years? 
A. 17532 days. 

99. Rednoe 2 weeks fee d^fs; 318 wste to dkiyi. JL 2940 
days. 



CIRCULAR MOTION. 

» 
Q. Whatif meantby CtreiiliirMetKnif 

A, The motion of the earth and other pbnetH 
round the sun. 

<^. What is it used for 7 

A. For reckoning latitude and longitude^ 



ARlTHMETiC. 



Repeat tlie 



TABIiB. 

60 seconds (") . . . nahe ... 1 minute, . . . • riga ' 

60 minutes make ... 1 degree, .... rig* ^ 

do degrees main ... 1 sign, rfrn S. 

12 signs, or 360 degree?, the whole great circle of the 
Zodiac. 

1. How many seconds are in 3 minutes ? In 6 ? In 10 r 

2. How many minutes are in 2 degrees ? In 5 ? In 6 ? 
In7.5> In 9? 

3. How maily degrees in two signs? In 3? In 4? In 6? 

4. How many degrees does the sun travel over in onft 
dav, or 24 hours ? w9. SdO. 



Q. How mttiy decrees does the sun pass over in one day, not 
reckoning the night, when the days and nignts are of an equal len^tk t 

A. 180. 

Q. How many degrees in one hour T 

A. 15. 

<l Why T 

A. Because the sun travels over the circumfer- 
erce of the earth in 24 hours, he must travel over 
15 degrees in ore hour, for 15 times 24 are 360. 

Q. H->w manv dcmes in 2 hours 7 In 4 7 In 6 7 In 10 7 In 90 1 
Q. What is the dmcrence of time, then, between London (throi^ 

wliicii Uie meridian runs, and from which longitude is generuly com'. 

pyte<A and 15 degrees east of London 7 

A, One hour. 

Q. Why7 

A, Because the sun traveb 15 degrees in one 
hour. 

Q. What is the difference of time between London and SO degrses 
west of London 7 What 60 degrees 7 What 75 degrees 7 

Q. The diflTerence in distance between Washington in the Distriet 
of Columbia, and Missounopolis in Missouri, is 15 df grees 3 what is tin 
dMference of time between those places 7 

Q. Vfbat are the denominations of Circular Motion f 

A. Seconds, minutes, degrees, signs^ and circles^ 

Exercises for the Slaie, 
4fl HoiriBanydegrmin2iigiui? In9602fligiisf J. 106M 



41. In 190 minutes how nuuiy degiees? Ill 192000 minat^ 
A^ 3202 degrees. 

TABLES OF PARTICULARS. 

Q. How manj single things make a dozen t A. 12. 

Q. How many dozen a gross 1 A. 12. 

Q, How- many dozen a great gross? . . . . ^. 144. 
Q, How many single things a scofe 1 * ... A, 20. 

Q. -How many score a hundred ? ^.5. 

Q. How many shetets make a quire of paper ? A. 24. 
Q. How many quires make a ream ? , . . . A. 20. 

1. How many single things are in 2 dozen ? tn 3 ? In 5? 
In 12 ? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
upiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen? 

4. What will 2 quires of paper come to, if you give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires? 

5. tf you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? 

Q. How many pounds in a barrel of pork ? A. 200. 
Q. How many pounds in a barrel of beef? A. 200. 

6. What will a barrel of pork come to, at 4 cents a 
f)Ottnd? 

7. What w^ 2 barrels of beef come to, at 4 cents a 

pound ? 

—  — ~ [ 

BOOKS. 

Q. When a sheet is folded into 2 leaves, what is it 
called?  A. Folio. 

Q. When folded into 4 leaves, what is it called ? 

A. Quarto, or 4to. 
Q, When folded into 8 leaves, what is it caile<i ? 

A. Octavo, or 8vo. 
Q. When folded into 12 leaves, what is it called ? 

A4 Duodecimo, or 12ajo. 
Q. Whmi folded into 18 leaves, what is it called 1 

A. Idma 

8 



ARITHMETIC. 

StERLmC MONET 

Repeat tbe 

TABIDS* 

4 farthinga (qrSr) . maim ... 1 penny, . . . . aifa d 

13 pence mo* . . . 1 sbiUing, ... rig* s. 

20 shilliDgs auto . . r 1 pound, . . . . ttpi J^ 



1. How nMtsnr farthings are there in ^ pence? In 3? 
In4? In6? In8? In 10? Inl2? InSO? 

^ How iBBftT pence are there in 3 slnl&ngs? In d? In 
5? In 7? 

3. How many sbiHings are there in 2 poonds? In 3? 
In 6? 

4. If 1 pasr of gloves is worth 8 pence^ how many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair? I— r r r 

5. When a bui^el of wheat codts 10 shiOings, what will 2 
bushels cost? WhatWiU4> VViiatwiiittr WliatwiB9? 
What wiB 12 ? 

6. If 1 cart cost 1 pound, bew many shiSinffs wiM buy 2 ? 
How many 3? How many 4 ? How many 5? How many 
9? How many 12? 

7. How many fkrthings wiD buy 2 inkstands^ if they cost 
a penny apiece ? How onny wm boy 3? How many will 
buy 4 ? 

M'ote^ — ^Th« elMmctem iM«d for English mwiey are JL for Likraj the Lstlb 
tot pounds ; 8. for SoluU, the IdTtiu for thiHiififs ; d. for Dmariif the Lat*** fi«* 
pence ; and qr», for Q:uadranUSf the Latin for farthings. 

A pound sterling iseqatd to $4,44| cents, Fed. Monej 

An English guinea, " 4,75 cents, 

An English shilling ** 23 cents, 

1 1, Federal Money, is equal U>4s.6d, sterling. 

I How is 1 fitrtlnng sometimes written? A. t^L 

K How ate 2 fitrtMngs sometimes written ? A, k d. 
[. How are 3 loathings sometimes written ? «/l. } d. 

JSxereiseBfm' the Shte. 

42. How muty fAililingfl in 3 pornids ? In 4209 pounis f 
A. 84060 fhOliags. > 

43. How many pence In 3 t^Itinffs' In 2600 dkilMnffsr 
JS, avao penoe 



t 






ABDUCTION. 

44. How muiy inrthiiigs in 4 pence? In S8700 pMiee 

J. 10816 farthingg. 

45. How man J pence in 8 ftrthin^? In 6200 farthings f 
jf. 155;^ pence. 



PBACTICAL APPLICATION OF REDUCTIOJr, 

Involving the RuUy trdfc MiscdUtneotu Examples. 

1. At 20 cents a quart, v/ftat will 2 gallons of rum cost? 
What will 4 gallons? What will 5 gJlons ? 

2. At $60 a hogshead, what will 3 pipes of wine come tof 
What will 4.i> WhatwiJI6.? 

3. How many minutes in 2 hours? In 4? In 6? 

4. How many weeks in 14 days ? In 21 ? In 49 ? 



Q. What are such questicmx as these In f 

A. Reduction. 

Q. What, then, is the dumging nambert from one deuominatioo to 
another called 7 

A. Reduction. 

Q. Jo 2 bushels of com, how many peclu f 

Q. Are 8 pecks of com as much a« 3 bushels 7 

Q. Is the value altered, then 7 

Q. Do you multiply or divide, to find how many foilongi there are 
ki t miles 7 

Q. When, then, the reduction is performed by multiplicaticm, vriaA 
4i it called 7 

A. Reduction Descending. 

Q. Do voii mnhiply or di^dt to find how many gallons there are 
in 8 quarts 7 

Q. When, then, the lednetion is performed by division, wliat is h 
called 7 

A. Reduction Ascending. 

Q. From the prececBng remariu. how many kinds ef redaction do 
tbece appear to be 7 and what are tney 7 

A. Two ;— ^Reduction Ascending and Descend 
uig. 

Q, What do yon mnltinly t (ivIoiupB Iqr, to bring them into rods T 
Q. As a general rule, then, what do yon mnhiply Airioags by 7 

A. By what makes a furlong. 

Q. What do you mnltipiy day*, bushels, &c. by T 



II ARITHMETIC. 

A. Bushels by what makes a bushel, days by 
what makes a day, <&c. 

Q. What do you divide by to bring 8 gills into pints t 
Q. As a ffeueral rule, tlien, what must you divide gills, minutely 
quarters, &.c. oy 7 

A. Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do you divide thus T 

A. Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, &c 



Q. What do you multiply pounds (money) by T 

A, Shillings. 

Q. Wiiat do you multiply shillings by t 

A. Pence. 

Q. What do you multiply days by f 

A. Hours. 

Q. What do you multiply by, to bring 25 pounds into farthings t 

. A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons ? 1 cwt. into drains t 
1 ton into drams ? Drams into tons t Drams into cwt. ? 1 lb. into 
grains? Grains into pounds? Ells Flemish into nails ? Nails mto 
ells Flemish ? Quarters into ells English t Ells English into quarters T 
6 bushels into pints ? 200 pinU into bushels ? 360 degrees mlo inches I 
Feet into furlongs T 5 weeks into seconds ? Seconds into H-eeks t 
Years into seconds ? Seconds into vears ? How do you tell what I 
tun of wine will cost, at 6 cents a gill T 

E%erci$ts for the SlaJU» 
46. At 6 eeBto a pound, what wfll 2 qrs. 8 IVs. of 0ug$r cost/ 

Q. Why do you multiply tbe 2 qn. by 
281b8.? 

A, Bec&iiM, since it talsea S8 pounib 
to xniJce 1 qr., there will of course be 28 
tifues t» many pounds as quarters ; that 
is, 28 times the quarters. 

Q. What do you do with the 8 lbs.? 

A. 1 add it to 56 lbs., making 64 lbs. 

^. Why do you multiply the 64 Ibs-bj 

6eeats? * 

A. Beeausd every pound of w^ oosi 
6 cents; that is, 6 times the pounds. 



OPERATION. 

qrs. lbs. 
2 8 

28 

56 lbs. 
8 lbs. 

64 lbs. 
6ct8. 



• 3,84 AnM. 



IIEDUCTION. V 

Proq/* of iht fortgoing Example. 

47. How many qusrten of logar can you buy for 384 cents, 
•ft 6 oenUi a pound } 

OPERATIOIf. 

6 ) 384 

'i8 ) 64 ( 2qr8. 
56 



8 lbs. Ans, 2 qrs. 8 lbs. 



Q. Why do you di^ 
▼ide 384 cents by 6 
oentf? 

A. Because^ since 
there are 6 tunes as 
many cents as p^onnds, 
as often as 6 is con- 
tained in 384, BO many 
pounds there will be. 
Q. Why do yon diyide 64 pounds by m pounds ? 
A. Because every 28 pounas make 1 ouarter. 
Q. What, then, appears to be the method of proof ? 
A. Beyerse the operation ; that is, make the divisors in the 
operation the multipliers in the proof, and the multipliers the 
divisors. 

&^ In examples like the followiaf, where more thee one operation in arimpls 
nle it employed in dieir Mlation, their entire work is ineerted in the iTcyj by 
noans of rfgns, indicating the exact process of each, with all their intermediato 
results, to the final one, or answer. Besides, when the ouestion is at all intr* 
•ate, toe reason for every step in the required operation Is fiiUy shown. 

More Exercises far the Slate. 

48. At 5 cents a griU, what will 8 pints of rum cost ? A, $1 ;6Q. 

49. How many gills in 20 pints ? In 40pint8 ? A, 240 gilte. 

50. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon , 
how much did it amount to ? j|. $045. 

52. How many hogsheads in 126 eallons ? In 045 ? A. 17 

53. At 6 cents a quart, what will I hhd. of molasses come to f 
A. f 15,12. 

54. How many quarts are there in 3 hhds.? In 100? A. 
£5056. 

55. How many hogsheads are there in 756 qts. ? In 252 qts. ' 
A* 4. 

56. Sold] tun ofwine, at 5 cents a gill: what did I get for it? 
J. $403,20. 

57. How many gilhi in 10 tuns? A. 80640. 

58. At 8 cenU a pound, what will 3 cwt 2 qrs. of raisins coet ? 
A. f31,36. 

59. How many pounds in 15 ewt. l<qr.? A. 1708. 

60. At 8 pence a peek, how many pence will 3 bushels of sah 
ooet? A.9d. 

61. How many penoe we there in 90 shiUings? A, S40 



.<^ 



§ ARITHMETIC. 

62. How many pence in 6 £. ? In 10 ? Ji. 3600. 

63. How many pounds in 480 d. } In 1440 d. ? ^.8. 

64. How many farthings in 4£.? A. 3040. 

65. At6penceperlb.,whatwiUtwo(ini. of rice cost? A» 336 
psnce. 

66. How many ^n. of rice, at 6 pence per lb., may be boa|^t 
for 336 pence i A. 2 qrs. 

67. At 6 cents a giil, what will 1 ton of wine cost? 
A, ft483,84. 

6b. How many tuns of wine, at 6 cents a irill, may be bouffhl 
for $483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qts. ef molaasee 
come to in pence ? A. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, may 
be bought for 594 pence ? A. 16 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 oe. 5 pwts. 
18 grs., at 5 mills per grain ? A, $24,69. 

72. At 5 mills per grain, what will be the weight of a silver 
cap that $24,69 will purchase f A.H) oz. 5 pwts. 18 grs. 

73. At 12 cents a pound| what cost 5 cwt. 2 qrs. 18 lbs. of 
sugar .^ A. $76,08 cts. 

74. How many hundred weight of sugw, at 12 cents per lb., 
may be bought {or $76,06.^ A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, whai will 2yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence ? A, 187^. 

76. How many years' work, at 9 pence per hour, may be 
obtamed for 1873A pence .» A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. r- ^ 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
A. ^1280. 

7d. At 320 cents a yard, what will 64 nails of cloth cost^ 
A. $12,80. 

79. At 1 £. 2 s. 6i d. per vard, what will 20 yds. of broadclotb 
cost in farthings ? A. 21640. 

80. At 6 cents a pint^jrhat will 20 bu. pks. 3 qts. 1 pt of 
flax-seed cost.' 4. $77,22. 

81. How many shillings, at 2 ftrthings a gill, will 5 T. 1 p^ 
i hhd. 2 gals. 2 qts. 1 pt 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

82. Atl2 shiUings a quarter, how many dollars will 8 yds. 1 q^ 
of broaddoth cost? A, 11. 

63. At 2 pence a gill, how many dollars will buy 60 gale. 
2 qts. 1 pt 2ffill8 of ale? A, $45,055. 

84. la 3600 dollars, how many farthings ? A, 1036800. 

85. In 1036800 farthings, how many dollars ? A. 3600. 

86. In 25 guineas, of sS's. each, bow many pence ? A, 8400. 

87. In 8400 pe;ice, how many guineas? A. 25. 

88. In 15 lbs. bow many ounces, drams, scruples, and gfaiiu» ^ 
A. 180 ounces, 1440 dTaies»4320 scivples, 86400 grams. 



DEDUCTION.. IH 

()9. In 86400 gFains, haw inaay scruples, drams, and ouncefi ? 
Jfi, 4320 scruples, 1440 drams, loO ounces. 

90. In 256 miles, 30 rods, how many rods ? ^. 81050. 

91. In 81950 rods, how many, miles ? A. 256 m. 30 rod«. 

• 92. In 1-5 lea. 1 m. 6 fur. ^ rods, 4 yds. kow many bartov 
corns? A. 8903304. 

93. in 8903304 barley corss, how many leagues 1 A. 15 leti 
i n. 6 fur. 28 rods, 4 yds. 

94. In 36d ells English, 4 qrs. 2 n. how many nails ? «&, 
1864 m, 7218 na. 

95. In 7218 na. how many ells English ? ^, 360 £. E. 4 qrt. 

96. In 3000 E. Flemish, how many nails ^ A, 36000. 

97. In 36000 nails, how nuuiy £. Fiemisli } A, 3009. 

98. In 500 acres, how many roods<^ A. 2000. 

99. In 2000 roods, how many acres.' A. 500, 

100. In 15 tons of hewn timber, how many solid inehes^ 
A. 1296000. 

101. In 1296000 solid inches of hewn timber, how many tons i 
A 15. 

102. In 20 cords of wood, how many solid inches? A, 
4423680. 

103. In 4423680 soUd inches, how manv cords of wood? 
wfl. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints? 
A. 32063. 

105. In 32068 pints, how many bushels ? A. 500 bn. 3 pks. 

7 qts. 1 pi. 

106. In 20 tuns of wine, how many gills ? A, 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minntes, and 37 
peconds, how many seconds? .^. 1K)86731037. 

109. In 11 386731037 seconds, how many years ? A. 360 yrs^ 
300 days, 20 hours, 50 minutes, and 37 seconds. 

.110. In 8 signs of the Zodiac, how many seconds ' A, 
864000. 

111. In 20 purses, each containing 21 guineas, how many 
shillings, pence, and farthings ? A. 11760 s. 141120 d. 5644^ 
far. 

112. In 5 ingots of silver, each 5 lbs. 6 ot. 20 grs., how many 
^ains? A, 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 01. 
15 grs, ? A. 6. 

114. A lady flent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered it to be made into spoons, each to wei(^ 

8 oz. 2 pwts. ; how many spoons did it make ? A, 30. 

115. A goldsmith, having 15 ingots of silver, each weigfauig 
9* lbs. 7 oz. 3 pWts., which he wishes to make into bowls Qf2 Umu 



m ARITHMETIC. 

8 us., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons of 1 os. 
15 pwts-, and of each an equal nnmber, how many will there be 
of each sort? 

Bring SI lbs. 8 oz., 1 lb. 10 oz^ 11 os., and 1 os. 15 |»wts.y inta 
asnny weights ; add them up for a divisor; then bring 2 Ibsu 
V jz. 3 pwts. into pennyweififhts, multiply by 15 for a diyidend, 
dlyide, and the quotient wilfbe the answer. A, 7. 

116. In 26880 Iba. of sugar, how many hhds., each 12 cwt. ' 
Ji. 20. 

117. How many barley corns will reach round the globe, it 
bu.ng 3G0 degrees .' w9. 4755801600. 

1 lo. In running 300 miles, how many time* will a wheel 9 
ftet 2 inches in circum&rence, turn round ? A. 172800. 

119. In 172800 turns of a wheel meaauriaig 9 feet 2 inches, 
how many miles ? A. 300. 

120. How many times will a wheel, which u 15 feet 9 inches 
in citcomference} turn round f> going from ProTidenee to Nos- 
wich, it being 45 miles i A, 15(»54*. 

121. A farmer rents a plantation ef 400 acres, of which no 
more than 200 are to be tilled \ how many poles are there in the 
lenudnder? A. 3200O. 

122. In a lunar month, of 27 d^y 7 hours^ 43 minutes, 5 
seconds, how many seconds ? A. 2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas^ 1828, allowing the vear to contain 365| days, or 
365 days 6 hours ? A. 57687292866. 

124. When a person is 21 years old, how many seeonda old is 
he .> Ai 6GS709600. 

~ 125. It is supposed the wars of Bonaparte, in 20 years, caused 
^le death of 2000000 of person^ ; how many was this per hour^ 

allowing the year to contain 365 days 6 hours ? A, HiV^Vb 



. COMPOUND ADDITION. 

f XXX« !• William bought an ajithmetic for 2 s. 6 d., 
and an inkstand for 6 d. ; how many shillings did both coetf 

2. Hanry purchased a' vest ; the cloth and making cost 5 s., 
the buttons 9 d., azid tfie tlur^ad 3 a. ; how much did the vest 
cost? 

3. William, Harry, and lliomas gathered some nuts ; and 
when tikey m^isured them, it was found that Wifiiam 1M2 



COMFOUND ADDITION. Si 

qtB. and 1 pt. Hairy 3 qte. 1 pt^ and ThamalB 2 qt8«: hoir 
cnaoY pecks did they ffamer in all ? 

4. How many pecks are 3 qts.-}-! qt + 4 qts. ? 

5. How many yards are 2 ars.-j-3 qr8.+3 qrt.? 

6. How many gaUoos are 1 qt +2 qt0.-f 1 qt ? 

7. How many pence are 1 qr. -f- 3 qrs. + 1 qr. ? 

8. How many shillings are 3d.-f-8 d.^-! d.1^ 

9. How many pounds are 10s.-|- 18s. + l2s. ? 

10. How many hours are 50m.4-.aOm. 4- 10m.? 

11. How many feet are 4 in. -f 10 in. + 11 in.? 

12. How many minutes in 45 sec. + 15 sec. + 10 sec. ? 

13. How many pounds in 8 oz. 4- 12 oz. + 12 oz. ? 

14. How mmy bushels in 1 pk.+3 pk8.+2 pks.? 

15. Sold a Virgil, thatcostmel28.ad.,soastogiiinlfc 
o d. ; how much did I get for it? 



Q. mat is this, which you have now been dwag, called T 

A. Compound Addition. 

Q. my do you can it Compound ? why not Simple Addition t 

A. liecauge there are more denominations than 
one. » 

S ^^tv ^** "®*^ ^^ "*•'* denoiwttioiis than one t 

A. Shillmgs, pence, &c. m one sum; pecks, 
quarts, pints, &c. in another sum. 

Q. What, then, is the coOeetin^ numbera of different deBommatioot 
into one sum called ? 

A. (/ompound Addition* 

OperoHmi hy Slate tUustrated. 

1 A man bought acaxt for 6 £ $^9. 3 d.> a load of hay for 3 £ 
l^M^i' * ^^'^ for4jB48.1d.; wha£ did he pay for tke 

Q. How do you write th« numbers 
down? 

Jl. Pounds under pounds, shillings 
under shiHinga, ike 

Q. Ho^ do you get the 11 d. in the 
answer? 

•^ I find, by addikig up the colunm 
of pence, that it makes 11 d., wtdch I 
wnte under the column of pence. 

Q. How do you get the 5 0fai£&n|^ 



wliole' 

OPERATION. 

90 IS 

£ 8. d. 

6 12 3 

3 9 7 

4 4 1 



Am ^li 5 11 



M ABITfiMETIC. 

A. Adding up the coltmin of shiltingSy f find it makes 85 0. sss 
1 iS 5 8. (for 20 8. in 25, 1 time, and 5 oyer), writing the 5 A under 
the column of shillings. 

q. What is to be done with the 1 i&P 

A. I must, of cpune, add pounds to pounds, and, to do this, 
J join, or carry, it to the next column, which is pounds. 

Q. How do you get the 14 £.' 

A. Adding up the column of pounds makes 13 pounds, and 
1 £ (to carry) makes 14 £. 

From these illustrations we derlTc the following 

RULE. 

Q. How do you place the nuinbera to je added ? 

A, Pounds under pounds, shillings under shil 
lines, drams under drams, &.c. 

Q. At which haad do you begin 10 add 7 

A. At the right. 

Q. How do you add up the 6 st colamn f 

A. As in Simple A^idition. 

Q. What do you di\4de the amount by f 

A, By as many of this denpmination as maks 
one of the next higher, as in Reduction. 

Q. What do you do wiih the lemaindpr T 

A. Write it underneath. 

Q. What do you carry to the next column T 

. A. The quotient. 

Q. How lonjg^ do you proceed in this way ? 

A. Till I come to the Is^t colamn. 

Q. How do you fHroceed with this ? 

A, Add It up, and set the whole amount dowiK 
as in Simple Addition. 

Proof. Q. What is the prqof 7 

A* The same as in Simple Addition. 

More Exercises for the Sltjtte, 

2. Bo^ht a cart for 2£ 15 s., a plough for 18 s. how muoli 
dBd both cost? w9. 3£l3s. 

3! Bought a eoat for 5 £ 6 s., a ^R^h for 1 £ 19 s. ; how muck 
did they come to? i^. 7£ 58. 

4. A man bought one load of hay for 6£ 3s. and another 
for 7 £ 15 s. 6 d. : how much did he give for both ? A. 13 £ 
18s 6d. * 

5 Sold an ox for 10 £15 •.64., a cow fgr 6£i9a.l]d.» a 



COMFOUND AUDITION. gf| 

hone for 12 X 6 s. 4 d. ; bow mucli money did 1 leeeive .' 
J, ;)0£l8.9d. 

6. Bouffht of a grocer 3 gals. 2 ota. of ram, 5 sah. 3 qt?. of 
gin, and 4 gals. 1 qt. of molasses ; how manj gal&ns did I buy 
in all ? A. 13 gals. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 42 

rds. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals, 
qts., and the fourth 55 gals. 1 qt 1 pt. ; how much was sold in 
all ? A, 213 gals. 3 qts. I pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., the 
third 9 cwt. 1 qr. 15 lbs., the fourth 7 cwt. 1 qr. 10 lbs.; what 
did the whole weigh ? .a. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
^ jds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
86 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he buy in all } A. 73 yds. qr. 1 Ua. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. tl 
mnother time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 6 o^s. 
at a fourth ; how many bushels did he buy in all ? A. 21 nn. 

3 pks. 5 qts. 

11. A man bought two loads of hay, one weirhinff 19 cwt 
1 qr., and the other 18 cwt. 2 qrs. ; how much did boUi weigh? 
A. 37 cwt. 3 qrs. 

12. A man trayelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods; how far did he trayel in all .' A. 57 m. 
5 tur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the firat.contained 

4 cwt. 3 qrs. 18 lbs., the second 3 cwt 1 qr. 5 lbs., and liie third 

5 cwt. qr. 24 lbs. ; what was the weight of the whole f A. 
13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms; the first contdning 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods; how many acres has he in all ' 
A. 451 acres, 1 rood, 10 rods. 

15. William resided in Proyidence, his natiye place, till h« 
was 15 yrs. 6 mo. 4 days old ; he then went to Boston, where he 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salens 
where he iemained.4 yrs. 3 da. ; from Salem he went to Ports- 
mouth,^ and resided there two years precisely ; now, how 
much tune did he spend in these places in all ? A. 28 yrs. 8 m. 
1 w. 2 d. 

16. A man brings to market 3 loads of wood ; the first con* 
taining 1 cord, 64 feet, 864 in. ; the second 2 cords, 63 fl. 64 in. ; 
and the third 1 cord, 60 ft. 931 in. ; how much did he bring in 
•II ? A. 5 cords, 60 ft 131 inches. ...^ ^^ >^*« 

J7. A goldsmith bought 4 tngoU cf t5!m aeifOkU^Uon; 
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IS^K? %• * "?; ^^ P^' ^^ «^'^^»*<* 5 lbs. 4 o». 5 pwta.,tiMr 

wtitfwa. the weight of the whole? ^. 27 Iba. 5 oz. 3 pwtg. 
II mn 7l®' ?^^^y?- ^ T- ^ ^^»- -* ^*- *>W. Thomas iS 11 yr«. 
what u the tum of aU their ages? A. 46 yra. 2 da. 

Jy^^iSSlel.*^*'* ***• "■*•" *** *^* following •uini bj9, the true aomit 

I?f lft3'l^-^^':jlf ^- ^^- 2q«,l^ie2s.3d.2qr8.,18i 

Ifi „ • in^ V^^ o^f / A^ «• ^ ?• 1 V-» 2 £ 8 s. 9 d. 2 qm., 58 £ 
405£lfi JT' 2^^..^ i^J'*^'*- ^qra., 651 JE 18 s. 9d. Sqrs., 
*"Si i^»-5d. ./J. 741£68.6d.x2. 

n « 7 i^ o ^''^^?S'^.3^ £ 10 s. 3 d. 2 qrs., 14 £ 9 s. 8 d. qr., 1£ 
! 4d2l^T'na^..^'V^L^r-^^»»'«d-2qrs.,28£5s. 

^. Add tODrether l.»5 lli. in «, iq «„ 



<> qts. 6 pt. X 2. " "*" ' " *" — ' '*"' " *"" "' " *'""* 

ao «: «^i^ V"*^®*^ ? ^' ^ '^' 1 pt- 2 gi-, 16 gals. 1 qt. 3 «., 

a ftr. M po X 2 ^'' «''*•• 2^- 3 for. 4 po. ^. 167 kT 6 m. 

roS: »?iW^' 367 acres, ^ roods, 30 rod.; 815 .gi«., 1 
7ik^% ^' ^° "T' ^."^' 20 rodi ; 60 «cr4, 2 roods,'30 

so" oJ-j """•'" ""«'*' 28 rods, X 2. 
ftjt FmI'^*1?*™'V^^'' ttwether 12 feet, 1335 inche.; 16 
A^^^^ '^-»'-' "'feet, 1263 incW 
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40 da. 10 h. 30 m. 20 sec., 12 yrs. 110 da. 13 h. 16 sec., 13 yrs. 
8 da. 10 h. 20 m. 14 sec, 7 yrs. 20 da. 8 h. 10 m. 12 sec. A: 36 
ym. 271 da. 19 h. 25 m. 46 mc. X 2. 

31. Add together IIS. 29° 16' 50", 20«> 45' 11", 88.2* 
10' 50", 3S. Too 6' JO". A, 12S. P 39' 35" X 2, 



^ 



COMDPOtJND SUBTKACTION. 

IT XXXI. 1. William had 2 qts. of walnuts, and gan 
James 1 pt ; how many had he lefl.^ 

% James, owing Rui^s 1 s. 6 d^ paid him 6 d. ; how much 
did he then owe } 

3. Thomas bought a knife f61* 9 d., and sold it for 1 s. 6 d. , 
how much did he make by tlie trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry 
paid so much towards them^ that he is entitled to 2 qts. 1 pt ; 
now, what is Rufus's part 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it -had leaked out some ccmsiderahle, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly fiHIed tbe measure \ how 
much had leaked out? 

6. From 1 gallon take 3 qts. 

7. From 8 gills take 2 pints. 

8. Frmn 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. *tf. 

11. From 2 shillings take 10 pence. ''^' '•• ^f, , 

12. From 2 quarters take 20 pouiid». •; 

13. From 3 weeks take 7 days. 



Q^ 'ybat is this, whieh you have now been doiag, eedled ? 

A. Compound Subtraction. 

Q. W hat, then, is the taking one number from another, i>f dtfi^real 
denominations, called ? 

A. Compound Subtraction. ^ 

Q. Wherein does Compound differ from Simple Subtraction.? ^ 

A. Simple consists qF only one denomination; 

Compound, of more than one. 
9 



9 ARITHMETIC 

Operation by Slate illustrated. 

1. A merchant bought a piece of cloth contaiiiiaff 10 ydai 
8qn. 3 na., and lold 7ydB. 3qn. 2 na. ; how much hal he lestif 

OPERATION. q. In this example, how are the num- 



4 4 

j6b. qrs. na. 

10 2 3 
7 3 2 



Ans. 2 3 1 



ben written down i 

A. The lets under the greater, with 
nails under nails, quarters under quarteni, 
&c.y as in Compound Addition. 

Q. How do you get the 1 na. in the 
answer ? 
A. I begin with nails, the least denomi 
nation, and say, 9 na. from 3 na. leaves 1 na. 
Q. How do you proceed to get the 3 qn. ? 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as is 
Simple Subtraction, 1 yd. ss4 qrs., firom the yards; then say, 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 qrs^ 
from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, we subtract firs^ 
how would you proceed P 

A, Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and 9 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds. P 

A. I must carry 1 yd. (for the yard which I borrowed) to 7 
yds., making 8yds., wnich, subtnusted from 10yds., leaves Syds 

From this example we derive the following 
Q. How do vou write the nomberi down f 

A. The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With which denomiiiatioD do you begin to subtract? 

jL The least denomination. 

Q. How do you subtract each denomination f 

A. From the denomination above it, as t^ 
Simple Subtraction. 

Q. If the lower number m any denomination be greater tl^m the 
upper, how do you proceed 7 

A* Borrow as many units as make oiu. fn the 
next higher denomination, from which subtract the 
lower number. 

Q* What must the remainder be added to f 

A. The upper number. 

<2* How many do yon cany in mcfa cases t . 



1 



COMPOUND SUKTRACnoH m 

A. One. 

Q. How do you sabtract the last denomination T 

A. As in Simple Subtraction. 

Proof. Q. Hou to you prove the operation t 

A. By adding the Kemainder and Subtrahend 
together, as in Simple Subtraction, the amount 
of which must be equal to the Minuend. 

More Exercises for the Slate. 

2. If, from a piece of cloth containing 10 yds. 2 qni., you cut 
3ir2 yds. 2 qn., how much will tliere be left.^ A, 8 yds. 

3. A bought of B a bvkshel of barley for 8 s. 6 d. ; he gave B 
] bu. of rye, worth 4 s. 3 d., and paid the rest in money \ how 
much did he pay ? A. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B. bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in 
money ; how much did he pay ? A. 4£ 6 s. 

5. A man bought a wagon for 6X 10 s., and told it for 12jS 
18 B. ; how much did he make by the trade ? A. 6£ 8 s. 

6. A man bought one load of hay for A£ 10 s., and uiother 
for 5j£ 15 8. ; how much more did he give for one than the 
other? A. 1£5b. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. qr. 26 lbs. ; how much did 
one weigh more than the other } A, 1 cwt. 2 qrs. 27 lbs. 

8. A mercliant bought a piece of broadcloth, containing 4Xi 
yds., from which he sold 36 yds. 1 qr. 2 na. ', how much dia he 
hare left ? A. ?k yds. 2 ars. 2 na. 

9. A grocer bought a khd. of rum, containing 65 gals., and 
by accident 2 ffals. 2 qta. 1 pt. leaked out; how many gallons 
<tid he have left .' A. 62 gals. 1 qt. 1 pt. 

10. A merchant bought a quantity of com, weighing 20 cwk 
8 qrs. 15 lbs., of which ne sold 10 cwt. 3 qrs. 12 lbs. ; how muck 
had he left ? A, 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. ; now much had he left ? 
A, 43 gals. 3 qts. pt 1 ^. 

12. If, from a box of butter, containing 20 lbs. there be sold 
^0 lbs. 8 OB., how much will there be left.' A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, tJbero 
be taken 19 acres, 3 roods, 30 poles, how much wiU ther« b* 
left? A. 20 acres, 2 roods, 30 poles. 

14. William engaged mmsetf in a store for 3 yrs.; altar 
bating staid 2 yrs. 2 mo. 2 w. 2 d., how mocl^ longer had he 
to stay ? A, 9 mo. 1 w. 5 d. 

]& Afiu«ier|bayingfaMed40bn.of eiMrn,keptt3lMi.8|k» 
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fyt hif own oiei and lold the rest; how much did he kU ? jf. 
16 btt. 2 pk8. 

]C. A farmer made in one year, from his orchard, 200 bbls. 14 
gait, of cider, of which he sold preciielv 118 bbls. 3 qts. 1 pt.i; 
how much had he left for his own use ? . /. 82 bbls. 13 ffals. 1 pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 cords and 32 feet, how much will there be left? 
J. 1 cord 32 feet 

18, The distance from Providence to Norwich is 45 miles , 
now, when a mim has traTclled 30 m. 7 fur. 20 rods of the di» 
tance, how much farther has he to travel ? A. 14. m. 20 rods. 

V 19. From 14£ 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. J. l£ 
19 s. Ud. 3qrs. 

20. From 1£ take 2 s. M, 18 s. 

21. From 1£ take 2 d. A. 19 s. 10 d. 

22. From 1£ take 2 qn. Ji. 19 s 11 d. 2 qrs. 

23. From 1 lb. take 19 gn, A. 11 oz. 19 pwts. 5 e». 

24. From 1 ton take 10 oz. A, 19cwt.3qr.27Ib.6oz 

25. From 1 lb. take 15 grs. A, 11 oz. 19 pwts. 9 gca. 

26. From 1 vd. take 2 q». A. % qrs. 

27. From 1 bu. take 1 pt. A, 3 pks. 7 qts. 1 pt. 
28 From 1yd. takelb.c. ^. 2 ft. II in. 2 b. c. 
29. 4Vom 1 yd. take 1 m. A. 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. ft. j9. 6 sq. ft. 

32. From 1 yr. take 12 h. A. llmo. 3w.6da. 12h. 

83. From 12£ 2 qn. take 6 d. A, IIX 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A, 10 cwt. 9 oz. 11 dni 

35. From 1 £. E. 2qrs. take 3 na. A, I E. E. 1 qr. 1 no. 

36. From 8 gals. 3gills take 1 pL --•«-- 

37. From 12 m. 15 rods take 3 fur. 



A. 7 gals. 3 qts. Ipt 3g 
A. llm.5far. ISrodb. 



38. From 1 mo. 2 h. take 45 m. ^.1 mo. 1 h. 15 m 



COmPOUND MULTIPMCATION. 

% XXXH. 1. If one knife cost 9 (L, how mamr shll^ 
liiM will buy 2 knives? WiHbuy4.9 WlUbuj6? Will 
bav8? WmbuylS? 

ft Williaxn, having a basket Hdt would hold 1 qt 1 pt| 
fiBed it with nuts ; how many qts. can be pot in a basket thu 
will hold twice as moeh? 3 timM as much? 4 tines a0 



? 



COMPOUND SUBTRACTION. IM 

3. At 1 8. 6 d. a bushel, how many shillings will 2 bushels 
<if apples cost? Will4bu.? Will6bu.? Will 8 bo.? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. 12 gre. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20 m. 20 sec. by 3. 




OPERATION. 

99 19 4 
£ ■. d. an, 

2 6 13 
5 

Aas. ^11 10 8 3 



4x7d.? 3x5d.? 8Xl2d.? 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. ? 
4x6s.? 

Operation hy Slate illustrated, 

1. A merchant bought 5 yardu of cloth for 2jC 6 8. 1 d. 3 qrs. 
per yard ; what did the whole cost ? 

Q, How do you get the 3 qnr. 
in the answer ? 

j9. 5 times 3 qrs. are 15 qrs. 
:s3d. Sqra.y writing down the 
3 qrs. and carnring 3d. as in 
Compound Addition. 

Q. How do you get the 8d.? 
A, 5 times id. are Sd.^and 
3 d. (to carry) makes'S d. 
Q. How do you get the 10 s. f 

A, 5 times 6 s. are 30 s.sslje 10 8., writing down the 10 8. and 
oajT^ing the IJC 

Q. How do you get the li£ ^ 

A, 5 times SjC are IOjC, and 1£ (to carry) makes 11 £. 

From these illustrations we derive the following 

RULE. 

Q. With which denomination do you be^in to multiply? 

A. With the lowest. 

Q. How do yoir multiply that, and each denomination 7 

A. Separately, as in Simple Multiplicatioii, 

Q. How do you divide each product, and carry t 

A. As in Compound Addition. 

Proof. Q. What is the prooC? 

A As in Simple Multiplication 
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More Exercises for the Slate, 

± At5g.6d. ag«Uoii,whfttwiI12gals.ofrumcost? A, 11a. 

3. At 2 1. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost ?- 
6-0-2. What wUI 3 qts. P-7^3. What wilU qts. .MO-1. What 
wiU 5 qts. ?-12.7-l . What will 6 qts. ?.l5.1-2. w9. 2£ 16 s. 5 d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 2 
ffills P-4-3.0-2. How much in 8 botUes ?-6-2. In 9 .' -6-0-1-2. 
In 10 ?-C3-l. In 11 ?-7-2-0>2. Ji. 30 gals. 3 qts. 1 pt 2 gills. 

5. What is the weight of 3 doz. silver spoons^ each doz. weigh- 
ing 2 lbs. G OS. 12 pwts. 3 grs. ?-7-7-] 6-9. What will 4 doz. weigh ^ 
-10-2-8-12. What will 5doz..M2.9-0-15. What will 6 doz. ?- 
15-3-12-18. A. 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load wei^ng 1 T. 10 cwt. 2 
qra. 20 lbs. 5 oz. 15 drs. ; what was the weight of tlie whole .^- 
6-2-2-25-7-12. What would be the weigttt of 5 loads .?-7-13-l- 
17-13-11. Ofllloads.M6-17:2-0-1.5. Ofr21oad8?-18-8.0-a0-7-4. 
Ji. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fUr. a day, how hi will a ves- 
sel sail in 6 days .'-220-2-2. In 15 days f»-551-2-5. In 10 days ?- 
367-2-6. In 9 days ?-331-0-3. Ji. 1471 lea. 2 m. 

8. In 8 bales of cloth| each bale containing 12 pieces, each 
piece 27 yds. 1 qr. 2 na., how many yards f Ji. 2628 yds. 



• COMPOUND DIVISION. 

V XXXni. 1. William had 2 qts. 1 pt of wainulA, 
which he wished to divide equally among his two little 
brothers ; how many must he sfive each ? 

2. Jiunes bought 2 books for 2 s. G d. ; how much did ke 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shilliiigB 
would that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; ho v many pence 
did he pay apiece ? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put mto 4 little baskets, each of which will^ hold 7 qts. ; 
will his baskets hold aU his walnuts, or not? and infonn m« 
how you do it 

6. 3 men have 4 gals: 2 qts. of cider allowed them eycry 
day ; how much is Uiat apiece ^ 



{ 
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7. How many pence is I of 1 s. ? | of Ss.? ) of So.? 

ofl8.6d.? iofl8.3d.? iQflf.ed.? iof2s.6cL? 
ofld.? iofld.2qrs.? 



• Q, What is this, fxhieh jfou have turn bosu Mnf , c&ll«d f 

A. Compoand Division. 

4}. Wh«fel3 does it difflir from Simple f 

^. Simple consists of only one denomination ; 
Compound, of more than one. 

Q. Wiifii, then^ is the process cfUed, hy which we Bod how many 
ones one oomber is contained in another of diflefent denominations t 

A. Compound Division. 

OperattoH l^ 8kde UhuiraUd. 

1. A Bun boB^t 2 Iq^s of bay finr 15iS 3 s. 8d. ; how much 
that a load ? • 

OPERATION. ^«^Howdoyougett«ie7iJmth. 



» 19 
£ 8. d. 

2 ) 15 3 8 



^115. £7 11 10 



A, 1 be^in as in Short Diyision of 
whole numbers, and say, 2 is con- 
tained in 15£, 7 (£) times, and 1£ 
OTer, writing down uie 7 times. 
Q. What do you do with the IX 
I over? 

A, l£ss20«.whiohljoinoro«rry tothe30.,making23B. 
Q. How GO you proceed then, to get the 11 s. ? 
A. 1 say, 2 in 23, 11 times, and 1 s. otrer, writing down the 
11 s. undemealli. 
Q. How do you get the 10 d. ? 

A, The 1 s. over oeing equal to 12 d., I join or carry it to 8 d., 
«Mkiiig20d.; then, 2 in 20, 10 tunes. 

From these illustrations we derive the following 
Q. At which hand do you begin to divide^ and how do you proceed 7 J 

A. With the highest denomination, and divide i^ 
as in Simple Division. 

Q, If you have a remainder, how do yon proceed f ^ ^' 

A. Find how many of the next lower denomi- | 
nation this remainder is equal to, which add to I 
the next denomination; after which divide as in 
whole numh&i«. 
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'^. If yon pay 3 cents for one fifth (•() of an orange, what 
will a whole orange cost? 4 

4. If yon pay 2 dollars for one eighth ()) of a ticket, wbat 
will a whole ticket cost? 

Q. How many halves to an apple, or any thing? 

^. How many thirds ? Filths ? Ei^htlis P Sixteenths t 

Q. When an Vpi^e, or any thing, is divided into two e^nal 
parts, would \yQU call one of these parts a hatf or a thud? 
Into S equal p^rts, what is one part called ? 

Q, Into 4 parts, what is 1 part called ? 

Q. Into 5 par^, what is 1 part called ? 
Into S partk what ia 1 j>art called ? 
Into 8 parts^hat are 2 parts called ? 
Into 8 parts, Vhat are 5 parts called ? 
When an appft, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, m 
figures. A. 1 set the 1 down, and draw a line under it; 
then write the 2 under l^e line* 

Let me see you write-down in this manner, on the slat^ 
One half. One third. Ofie fourth. One fifth. One sixth. 
Two sixths. Three 8ixths.\ Three eighths. Eight twelfths. 



Q. What are such exprassioas ai^ these ealled T 

A. Fractions. 

Q. When, then, any whole thing, fb an apple, a unit, &c. is brokea 
or divided into equal parts, what are these parts ealled ? 

A. Fractions. 

Q. Wh}' called fractions 7 

A. Because fraction signifies broken. 

Q. Yba have seen, that, when any wbole thinr is divided bto 3 
parts, these parts are called thirds 3 into 4 parts, called fourths i what, 
Uien, does the fraction take its name or denomination from t 

, Jl. From the number of parts into which any 
thing is divided. 

Q> When an apple is dififl^A'fatb d iMd14, and you are desiroaf of 
giving away 5 parts, how wodld you ezpvess these parts f 

A. i. 

Q. What is the 6 (in |) called t 

A. The denoxmnalor. 

Q. Why so called 7 

A. Because it gives the name or denoaninttttM 
to the parts. 



! 
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Q. What is tlie 5 (in f ) called f 

A, Numerator. ^ 

Q. Why so called 1 

A. Because it numerates or numbers the parts. 

Q. Which is the numerator, then ? 

A. The number above the line. 

Q. Which b the deaoDiBator T 

A. The number below the line. 

Q. What, then, does the denominator show ? 

A. The number of parts a unit, or any thing. 
Is divided into. 

Q. What does the numerator showt 

A. How many parts are taken, or used. 

Q. In the expressions ^f -figf ^> if\jt which are the mimeratoity 
and which are the denominators f 

Q. If you own ^ of a vessel, how many parts is the vessel anp- 
posed to be divided into ? and how many parts do you own 7 

A. 40 parts, and I own ^ parts. 

Q. Is J of an apple more than | of it 7 

Q. What fraction, tlien, is greater than | ? Tlnn } 1 Than % f 

Than | T Than | 7 What fraction is less than f 7 Than f 7 Tbaa 

t7 Than f 7 

Q. From these remarks, what appears to be a correct definition of 
fractions 7 

A* They are broken parts of a whole number. 

Q. How are they represented 7 

A, By one number placed above another, with 
a line drawn between them. 

5^ In &»imple Division, you recollect, that the remamder Was repre- 
sented in like manner) what, then, may justly be considered the ongb 
df fractions 7  

A. Division. 

Q. What may the numerator be considered 7 

A. The dividend. 

Q. What may the denoroinfltor be conaidefed f 

A. The divisor. 

Q. What, then, is the value of a fraction 7 

A. The quotient of the numerator imdfA by 
she denominator. 

Q. What is the quotient of 1 dollar ^vided among S mes 7 
Q. WlwtistheqaotieiitofTdiYkledbyST 

A. i. 
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Q. How, then, are fraetions represented f 

A. By the sign of division. 

Q. What does } express T* 

^. The quotient, of whichll^^*-:^- 



1. If 3 apples be divided equally amon^ 8 boys, what fMjt 
of one apple will each boy receive ? - 1 apple among 8 boyi 
would be I of an apple upiece, and 3 apices would be 3 
times as much ; that is, { of an apple apiece. An$, |. 

2. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? 1 orange amon^ 8 
boy8=:|, and 4 oranges are 4 times as much; that ie^ 
f , Ans. If 2 oranges among 7 boys ? •^ f» ^ oranges 
among 13 boys? ^ oranges among 37 boys ? 

3. One orange among 2 boys is ^ of an orange apiece , 
how much is 1 divided by 2, then ? Arts, i. How much is 
1 divided by 3? A. I. The quotient of 5 divided by 6? 
wJ. f. Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a tliird part of 2 apfdes ? 
A third part of one apple is i, and a third part of 2 apples 
must be twice as mucn ; that is, } of 1 apple. A, }. 

5. What part of 1 apple is one fourth (|) part if 3 apples? 
} of 3 apples is 3 times as much as | of 1 apple ; that is, } 
of 1 apple. A, }. 

6. What part of I apple is | of 3 apples ? A. i. What 
port of 1 apple is ^ of 4 apples f A.\. ^ of 4 apples is 
what part of 1 apple? Ans, |. 



A Proper Fraction. Q. We have seen that the denominator 
shows how maiiy parts it takes to make a whole or unit ; when, then, the 
numerator is less than the denominator, is the fraction greater, or lesi^ 
than a whole thin^ or aait ? 

A. It must be less. 

Q. What is such a Ira^tion called T 

A. A Proper Fraction. 

Q, How may it always be known 1 

A. The numerator is less than the denonunator 

Q. What kind offnictions are i, if i, &«. f 

Ar Impropkr Practiok. Q. When the numerator is as \stg% 

or taiger than the denominator, as, f' -f(y f . it is plain, that Ihi* fraction 
eap twses 1 whole, or more than 1 whole : what is such a fivctioa oofledf 
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A. An Improper Fraction. 

Q. How may it be known ? « 

A. The numerator is greater than the denomi^ 
nator. 

Q. What kind of fractions are f , -^, f , &c. t 
A Mixed Number. Q. What is a mixed number 1 

A. A fraction joined with a whole number. 

Q. What kind of fractions are 1*5|, 1S^, d&c. ? 

Q. What kind of fractions are each of the following expresswoi, 

vix. 15|' f , ^' 8t, i§, 7i» -^y^ ? 

if xxxv. to change an improper fraction to a 
Whole or Mixed Number. 

1. How many whole apples are there in 6 thirds (|) of an 
apple? In 8 quarters (f) ? In -^P In-^? In^? In 
W InW? 

2. How many weeks in ^j*- of a week? In ^ ? In 4j?. ? 

InV? !»¥? 

3. How many pints in f gills ? In -^ gills ? In ^ fpSlh 

In ^^ gills ? 

4. How much is f of a dollar? w2. $1. Isf? .4. 1 and 

i=u. is-y^? isJ^? isJf? is^? isV^ 



Q. What is the finding^ how many whole things are contained in aa 
improper fraction called 7 

A. Reducing an imfH'oper fraction to a whole 
or mixed numbei. 



1. James, by saving i^ of a dollar a day, would save in 3S 
days f|- ; how many dollars would that be ? 



OPERATION. 

16)33 

Ans. 2-^ dollars. 



In this example, as -f| make 1 do^ 
lar, it is plain, that as many times as 
16 is contained in 33, so many dollarv 
it is ; 16 is contained 2 times and 1 
over ; that is, 2jL dollars. 



Rule. Q. What, then, is the rule for reducing aa improper frae 
lioto lo a whole or mixed nambw 7 

A. Divide the numerator by the denominator. 

10 



^1 

/ 
/ 
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Mart ExeMsesfor the Slate. 

2. A regiment of soldieffs, consuming -^ of a barrel of jpork a 
day, would consume in 28 days ^ of a bafrel ; h<«w many 
barrels would that be ? ^.5^ barrels. 

3. A man, saving -^ of a dollar a day, would sare Ip 365 dayi 
•*^ ; how many dollars would that be ? Ji. $73. 

4. Reduce -^f ^ to a mixed number. A. 20g^. 

5. Reduce -^^ to a mixed number. A, 72-}^. 

6. Reduce ^ to a mixed number. A. 4^. 

7. Reduce -*j^ to a mixed number. A. 12ft-. 

8. Reduce -*^ to a mixed number. A, t^^i- 

9. Reduce ^^^ to a mixed number. A, 23]Jf f . 

10. Reduce -^f^ to a whole number. A, 144. 

m XXX VI. To REDUCE A Whole or Mixed Num- 
ber TO AN ti^IPROPER FRACTION. 

1. How many halves will 2 whole apples make ? Will 3 .' 
Willi? WiU6? Will 20? Will 100? 

2. How many thirds in 2 whole oranges ? In 2| ? In 2} ' 
In 3? In3J? In 8? In 12? 

3. A father, dividing one whole apple among his children, 

gave tiiem -J^ of an apple apiece ; how many children wem 
Siere ? *" 

4. James, by saving, i of a dollar a day, found, after several 
days, that he had saved 1 1 of a dollar ; how many 8th8 did 
he save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges ? In 2f ? In 2f ? 
In3f? 

This rule, it will be perceived, is exactly the roveise o1 
the last, and proves the operations of it 

1. In 30} of a dollar, how many 8thft? 
OPERATION. 
30 

8 



240 = the 8ths in 30 dollars. 
3 1= the 8ths in f . 

243 = a|a. Am. 
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RnLE. Q. What^ Hien, is tlie rule for reducing a mixed or whole 
BUinber to an improper fraction T 

A, Multiply the whole number by the denomi- 
nator of the fraction. 

Q. What do you add to the product 7 

A. The numerator. 

Q. What is to be WTitten und^ this result f 

A. The denominator. 

More Exercises for the Slate, 

2. What improper fraction is equal to SOg^jr ? ^. -^f-J^ 

3. What improper fraction is equal to 72-}-§' ? .4. ^^ 

4. What improper fraction is equal to 4f? A.^^. 

5. What improper fraction is equal to 12f ? A. •**/■. 

6. What improper fraction is equal to 16^^ ? A. -^ift^. 
7.' What improper fraction is equal to 17-ft:? A. J^. 

8. What improper fraction is equal to 144i^? A. -Hf^. 

9. Reduce 30^ pounds to 20ths. As yV of a pound sasl s., 
^=2s., the question is the same as if it had been stated thus* 
I.. 30£ 5 s. how many shillings? A, ^^s=s605 shillings. 

IG. In : 4^^ weeks, how many 7th« ? A. ^ == 101 days. 

11. [n 26f pecks, how many 8ths ? A. ^^ « 211 quarts. 

irXXXVU. To re»ucb a Fraction to its Lowest 

Tebms. 

Q. When an apple is divided into 4 parts, 2 parts, or J, are evi- 
dently i| of the apple : now, if we take ^ and multiply the 1 and 2 both 

by 2, we shall have X again 3 why does not tlus multiplying alter the 
»altte? 

A, Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as< it will ^ 
take parts, when the apqple is divided into only 2 
parts, or halves : hence, multiplying only increase* 
the number of parts of a whole, without altering 
the value of the fraction. 
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Q. Now, if we take i, nnd malUply both the 2 and 4 by 2, 
lain f = i* ) what^ then, is i equal to 7 

A. f , or f 

Q. Now it is plain that the reverse of this must he true ; for, if 

divide both the 4 and 8 in f by 2. we obtain ^, and, dividing^ the 2 

and 4 in ^ by 2^ we have ^ ; what, then, may be inferred from these 
remarks respecting multiplyinfif or dividing both the nimierator and de- 
nominator o( the same fraciion ? 

A. That they may both be multiplied, or di- 
Yided, by the same number, without altering the 
va'ue of the fraction. 

Q. What are the numerator and denominator of the same fraction 
#alled7 

A. The terms of the fraction. 

Q. What is the process of changing |- into its equal i called 7 

A. Reducing the fraction to its lowest terma 

Mental Exercises. 

1. Reduce f to its lowest terms. 
% Reduce f to its lowest terms. 

3. Reduce | to its lowest terms. 

4. Reduce -^ to its lowest terms. 

5. Reduce ^^ to its lowest terms. 

6. Reduce ^ to hs lowest terms. 

7. Reduce ^f^ to its lowest terms. 

Operation hy Slate illustrated, 

1. One minute is |[\f of an hour, and mo minutes are ^2; 
what part of an ho*jr will ^} make, reduced to its lowest ternw? . 

OPtRATION. 



*>;60 — 12~"4 



Q. How do you get the -^ in this 
example .' 
A. By dividing 15 and 60 each by S. 
Q. How do jrou get the | ? 
^. By dividmg 3 and 12, each, by 3. 
Q. How do yon know that ^ is reduced to its lowest terms ? 
.tf . Beca'Me Uiere is no number greater than 1 that will divids 
both the terms of ^ without a remainder 
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From thefle illostratioiis we derive the following 

RUI^E. 

Q,. How do you proceed to reduce a fraction to its lowest terms ? 

A. Divide both the terms of the fraction by any 
D'^mber that will divide them without a remainder, 
and the quotients again in the same manner. 

Q. When is the fraction said to be reduced to its 'lowest terms 1 

A. When there is no number greater than 1 
that will divide the terms without a remainder. 

More Exercises for the Slate, 

2. Reduce Jf of a barrel to its lowest terms. A. ■}•. 

3. Reduce f |- of a hogshead to its lowest terms. A, j-. 

4. Reduce -^^ of a tun to its lowest terms. A. \. 

5. Reduce iV^ of a foot to its lowest terms. A. i^p. 

6. Reduce i^f | of a gallon to its lowest terms. A, J. 

7. Reduce iff f of an inch to its lowest terms. A. i. 

^ XXXVIII. To MULTIPLY A FRACTION BY A 

Whole Numbeu. 

1. If 1 apple cost i of a cent, what will 2 apples cost ? 
How much is 2 times \ ? 

2. If a horse eat J of a hushel of oats in one day, how 
many bushels will he eat in 2 days? In 3 days. ^ How 
much is two times J ? 3 times | ? 

3. William has | of a melon, and Thomas 2 times as 
much ; what is Thomas's part? How much is 2 times i? 2 
times f ? 2 times ^7 3 times f .' 6 times -j^ ? 

Q. From these examples, what effect does multiplying the numera 
tor by any number ajppear to have on the value of the fraction, if the 
denominator remain the same ? 

A. It multiplies the value by that number. 

Q. 2 times ^'isi^sf^y but, if we divide the denominator 4 (in t) 
by % we obtain ^ ; what effect, then, does divinmg the denominator by 
any number have on the value of a fraction, if the numerator remaia tfaie 
same? 

A. It multiplies the value by that number 
10 • 
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• 

Q. What is the reason of this ? 

A, Dividing the tlcnominator makes the parts of a whole 
so many times larger,^ and, if as many are taken, as before, 
(which will be the case if Uie numerator remain the same,) 
tlie value of the fraction is evidently increased so many 
times. 

Aj^ain, as tlie numerator shows how many parts of a 
whole are taken, multiplying the numerator by any number, 
if the denominator remain the same, increases tlie number 
of parts taken ; consequently, it increases the value of the 
fraction. 

4. At y\ of a dollar a yard, what will 4 yards of cloth 
cost ? 4 times ^ are -}-f = J of a dollar, Ans. But, by 
dividing the denominator of -^ by 4, as above shown, w« 
immediately have f in its lowest terms. 

From these illustrations we dedve the following 

RULE. 

Q. How cau you muhiply a fraction by a whole number ? 

A* Multiply the numerator by it without chang- 
ing its denominator. 

Q. How can you shortfin this process ? 

A. Divide the denominator by the whole num- 
ber, when it can be done without a remainder 

Exercises for th^ Slate, 

1 . If a horse consume -^ of a bushel of oats in one day, how 
many bushels will he consume in 30 days? ^. ff sss^boshelsL 

2. If 1 pound of butter cost |^ of a dollar, what wiU 205 
pounds cost ? A. ^<f = 30j-J = 30f dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard; what 
did it come to ? .i, ^^^ = $150. 

4. How much is 6 times -^ ? A. \fs=s l^V* 

5. How much is 8 times i| ? 4. \^ = 2f J = »f 

6. How much is 12 times ^ ? .tf . f f = 6^ « 6f . 

7. How much is 13 times iii ? A. ^sW^^H S- 

8. How much is 314 times f ? A H^ = 235f = 235i 

9. How much is 513 times -fx ? Ji. ^^ =z W^. 
10. How much is 530 times ji ? ^. ^-W^ = ^^H 



/ 
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Divide the denominator in the following. 

11. How much is 42 times ^ ? Jl. 11. 

12. How much is 13 times f^ ? ^. W « ^Hi- 

13. How much is 60 times jf 7? ^. f ==2^. 

14. At 2^ dollars a yard, what will 9 yards of cloth cost .' 9 

times 2 are 18, and 9 times i are f = li, which, added to IS, 
makes 191 dollars. ^. This process is substantially the same 
MB H XXVlI.y by which the remainiiii^ exampks in this rule 
may be perforoied. 

J5. Multiply ^ by 367. A, U92|. 

16. Miiltiply 6| by 211. A. 14d0|. 

17. Multiply 3^ by 42. Ji. 129fg=129i. 

T XXXIX. To MULTIPLY A WhoLE NuMBER BY A 

Fraction. 

Q. When a number is added to itself several times, this repeated 
SMldition has been caHed multiplication ; but the term has a more exten- 
sive application. It oflen happens that not a whole number only, but a 
certain portion of it, is to be repeated several times ; as, for instance, If 
you pay 12 cents for^a melon, what will | of one cost ? ^ of 12 cents is 
3 cents ; and to get ), it is plain that we must repeat the 3, 3 times, 
making 9 cents, the answer: when, then, a certain portion of the mulii> 
plicand is related several times, or as many times as the admoMttor 
shows, what is it called 7 

A. Multiplying by a fraction. 

Q. How much is i of 12 1 foflt? iof20! fofSOt iofSf 

fofS? iof40? fof40t tof40t tof407 

Q. We found in Alultiplication, 11 X., that when two numbers are to 
be multiplied together, eitner may be the multiplier ; hence, to multiply 
a whcie number by a fraction, is the same as a fraction by a whore 
■umber ^ consequently, the operations of both ixte the same as that de- 
scribed m 11 XXVII. ; what, then, is the rule for muiuplytng a wfaote 
wunber by a fraction 7 (For answer, see ? X ^VIL) 

Exercises for the ^tatt, 

1. What will 600 bushels of oato cost, at -^ of a dollar a 
bushel ? A. %\l%, 

2. What wUl 2700 yards of tape eopt, at | of a dollar a yaidf 
J. f 337i^. 

3. Multiply 425 by ^. A, 2210. 

4. Multiply 272 by ISf. . A. 4ftM. 
6. Multiiply 999 by 2lf . A. 21201. 
6. Multiply 20 by 5^. A. 101^ 
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% XLf To DiTiDE A Fraction by a Whole Numbbk. 

1. If 3 apples cost | of a cent, what will 1 apple cost ? 
How much is i-r 3? i 

2. If a horse eat ^ or f of a bushel of meal in 2 dajs, I 
how much will he eat in one day ? How much is f 4- 2 ' 

3. A rich man divided f of a barrel of flour among 6 poor 
men ; how much did each receive ? How much is f -7- 6 ? 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard? How much is | -^ 3 ? 

5. If 3 yards of cloth cost if^ of a dollar, how much is it 
a yard? 

The fore^ing examples have been performed by simply 
dividing theur numerators, and retaining the same denomi- 
nator, foT the following reason, that the numerator tells how 
many parts any thinff is divided into ; as, f arc 4 parts, and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
as in whole numbers. But it will often happen, that the 
numerator cannot be exactly divided by the whole number, 
as in the following examples. 

6. William divided j of an orange among his 2 little 
brothers ; what was each brother's part? 

We have seen, (f XXXVII.) that the value of the fraction 
IS not altered by multiplying both of its terms by the same 
number ; hence f X 2= f . Now, f are 6 parts, and WO- 
liam can give 3 parts to each of his two brothers ; for 2 in 6^ 
3 times. •^. } of an orange apiece. 

Q. In this last example, if (in |) we multiply the denomi- 
nator, 4, by 2, (the whole number,) we have J, lie same result 
as before ; why is this ? 

Jl. Multiplying the denominator makes the parts so many 
times smaller; and, if tlie numerator remain tlie same, no 
more are taken than before; consequently, the value is 
lessened so many times. 

From these illustriUions we derive the following 

Q. When ibe nonerator can be divided by the whole nurnbei witb- 
eut a remainder, how do you proceed 7 

A. Divide the nitinerator by the whole number, 
writing the denominator under the quotient. 
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Q. When the numerator cannot be thus divided, how do you 
proceed t 

A, Multiply the denominator by the whole 
number, writing the result under the numerator. 

Exercises for the Slate, 

1. If 8 yards of tape cost ^^ of a dolkur, how much is it a yard '' 
How much is -j^^ h- 8. 

2. Divide f by 8. ' ^. A" == A- 

3. Divide -jfe by 6. A. ^ss ^. 

4. Divide 5^ by 8, A. yjy. 

5. Divide ^ by 8. (Dimde the ss»»«ra<or.) A. j^. 

6. Divide r^ by 4. • A. ^^-^^ 

JVote. — When a mixed number ocean, reduce it to an improper fraction , 
«en divide as before. 

7. Divide fGf amongr five men. w^. 6f = -^ -f- 5 *= f J = 1^ . 

8. Divide 2U by 4. A. f J. 

9. Divide 16f by 5. Jl. J^jf^^:.^^^, 

10. Divide 25-/r by 20. JS. f f f = ij^- 

11. Divide &f by 6. ^ if = Hh 

12. Divide 114^ by 280. Jl. -^uV- 

IT XLiI* To MULTIPLY ONE FRACTION BY ANOTHER. 

1. A man, owning | of a packet, sells } of his part; what 

part of the whole packet did he sell ? How much is | of J ? 

* X 5 = IS 

-- -r- — ^ns,. The reason of this operation will appear 

from the following illustration : — 

Once i is |^, and i of ^ is evidently i divided by 4, which 
18 done (1[ XL.) by multiplyiog the denominator, 8, by the 4, 
making 32 ; that is, j^ of ^ = ^. 

Again, if ^ of ^ be ^» then i of ( will be 5 tmieb* z^ 
much, that is, -g^* 

Again, if i of | be ^, then f will be 3 time^ A= Jf» 
Am,j as bef(»re. 

'THe abote processi by close iilBpectioB, w J be found to 
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consist in multiplying together the two numerators for a 
new numerator, and the two denominators ibr a new de- 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 un- 
der it ; tlms 7 becomes {- ; for, since the value of a fraction 
{% XXXIV.) is the numerator divided by the denominator, 
the value of {- is 7 ; for, 1 in 7, 7 timesi 

From these illusirations we derive the fc^owing 

RULE. 

Q. How do you proceed to multiply one fraction by another 7 

A. Multiply the numerators together for a new 
numerator ; and the denominators together for a 
new denominator. 

Jfote. — ff the fraction be a mixed number, reduce it to an improper fhuSthm ; 
then proceed aa before. 

Mental Exercises, 

2. How much is ^ of ^ ? 6. How much is ^ of ^ ? 

3. How much is ^ of f ? 7. How much is | of ^ ? 

4. How much is f of ^ ? 8. How much is iV of A ? 

5. How much is f of f ? 9. How much is ^ of i^^ ? 



Q. What are such fractions as these sometimes called ? 

A. Compound Fractions. 

Q. What does the word of denote t 

A. Their continual multiplication into eadi 
other. 

Exercises for the Slate. 

1. A msn, having i^ of a factory, sold $ of his part; what 
part of the whole did he sell ? How much isfof-^? fx^ 

2. At 9^ of a dollar a yard, what will | of a yard of eloU 
oost ' How mueh is 9^ of f ? A, ^. 

a«:« 3X5X3 45 

3. Multiply f »f f by f A.-^ f x 7"5?i 

4. MJt«dy f of f by f AfJ^-f 



A. 


^(T. 


A, 


^^ 


A. 


304. 


A. 


272f 


A. 


h'i" 
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s. Miutipiy A of A i>y h ^' tVA- 

«. Multiply iU by i, " ^. mi « f *3 = !*««. 

A'cttf. — If the (ioooiuiiiator of any fraction be equal to the numerator of 
any other fraction, they may tM>tli be dropped on the principle ujcplained in 

f XXXVII. } thus '^ of £> of 4 may be shortened, by dropping the nuroera* 

lor 3, and denominator 3; the remaining terms, being muitipCied together, 

will produce the fraction required in lower termi , thtn, ^ '*^ -r ^^ ^^=^ 

The answers to the fcUowing examples express the fraction in its 

Unoest terms. 

7. How much ifl J of ^ of f of ^ ? 

8 How much ia^ of ^ of f ? 

9. How much is 5<| times 5|| ? 
10. How much is 16^ times IGJ^ ? 
tl. How much is 2(V^ times ^ of i-' A. ^i = 2^^. 

XLiII* To FIND THE Least Common Multiple op 

TWO OR MORE NuMBERS. 

Q. IS is a number produced by multiplying 2 (a factor) by some 
other factory thus, 2 X 6 = 12 j what, then, may tlie 12 be called ? 

A, The multiple of 2. 

Q. 12 is also pioduced by multiplying not only 2, but 3 and 6, like- 
wise, each by some other number ; Ujus, 2 X o = 12 ; 3 X 4 = 12 j 
6 X S = 12 J when, then, a number is a multiple of several factors or 
uumbers, what is it called ? 

A. The common multiple of these factors. 

Q. As the common multiple is a product consistine^ of two or more 
factors, it follows that it may J»e divided by each of these factors with- 
out a remainder ; how, then, may it be determined, wlieiher one mim- 
hex is a common multiple of two or more numbers, or not ! 

A, It is a common multiple of these numbers, 
when it can be divided by each 'without a re- 
mainder. 

Q. What is the common multiple of 2, 3, and 4, then ? 

A. 24. 

Q. Why t 

A. Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can divide 12, also, by 2, 3, and 4^ without a remainder ; 
what, then, is the least number, that can be divided by 2 or more num- 
feefs, called 7 

% 
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A. The least common multiple of these numbers. 

<^ It soiDelimes happens, that one number wAX divide several other 
■umbers, without a remainder 5 as, for instance, 3 will divide 12,18, 
and W, without a remainder 5 when, then, several numbers can be thuf 
divided by one number, what is the number called 1 

A. The common divisor of these numbers. 

Q. 12, 18, and 24, may be divided, also, each by 6, even ; wbaL 
U'8n, is the greatest number called, which will divide 2 or more num- 
bors'without a remainder ? 

A. The greatest common divisor.* 

* In IT XXXVII., ia reducing frftctions to tfieir lowest terais, tv« wer* 
wmetimes •bUged^ in order to do it, to perform several operations m rltvidiDg} 
kit had we only known the greatest eomraoo divieor of both terms of tlie 
flhiction, we might have reduced them by simply dividing once j hence it way 
•ometioies be coDvenient to have a rule 

To find the greatest common divieor of two or more mtmbert. 
1. Wliat b the greatest commmi divisor of 72 and 84? 
OPERATION. 



78)84(1 
72 

12)72(6 
72 

A. 12y common di- 
visor. 



In this example, 72 is contained in 84, 1 tino, 
and 13 remaining j 7fi, then, is not a factor 01*64 
Again, if 12 be a factor of 72, it most also be b 
factor of 84 ; for 724- 12==: 84. By dividing 7& 
by 12, we do find it to be a fiictor of 72, (for li 
-£-12 = 6 with no remalndeO ; therefore, 12 ia 1 
common factor or divisor of 72 and 84 ; and, ar 
the greatest costmon divisor of two or mon 
numbers never exceeds their difierence, so 12 
the diffcirence between 84 and 72, most be tfa* 
greatest common divisor. 

Hence, the following Role : — Divide the ereater number by the less, and. 
if there be no remainder, the less number itself is the common divisor ; but, i 
^re be a remaroder, divide the divisor by the remainder, always dividing Iks 
last divisor by the hat remainder, till nothi^ remain : toe last divisor is tho 
divisor songht. 

JfoU. — If there be more nombers than two, of which the greatest commoa 
divisor is to be fomd, find the common divisor of two of them first, and tbe» 
of that common divisor and one of the other nnmbers, and so on. 

2. Find the greatest common divisor of 144 and 139. Jl. 12. 

3. Find the greatest»common divisor of 168 r. . «. ., .. Jl, 84. 

4. Find the greatest common divisor of 24, 48, and 28. M. 34. 

Let u$ apply this rule to reduemg fraetune to their iowest term*. 

SeeirXXXVU. 

In this example, by nsing the ewnmon dlv»- 
sor, 12, found in the answer to sum No. 3» wo 
have a number that will reduce the firaction to 
its lowest terms^ by simply dividing both terms 
but once. 



5. Reduce Uf to 
its lowest terms. 



jSyter the oame moMMT perfhinn tii$ felbwmg extmpiee :-^ 



Z. Find the common divisor of 750 and 1000 ; also redoeo -fjf^jf to ilt 
lowest term*. jS, 350, and |. 



X 
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1. What is the leiurt cammon multipld of 6 and 8 ? 

OPERATION. In this example, it will be perceived 

2)6.8 ^^^ ^® divisor, 2, is a factor, both of G 

' ' and 8, and that dividing 6 by 2 gives its 

3 ^ 4 other factor, 3 (for 6-3-2 =B 3); lilieWise 

dividing the 8 by 2 gives its other factor, 4 

(for 8-f-2s5 4); consequently, if the divisors and quotients be 

multiplied together, their product must contain all tiie factors 

ef the numbers 6 and 8 ; hence this product is the common 

multiple of 6 and 8, and, as tliere is no other number greater 

than 1, that will divide 6 and 8, 4 X 3 X 3 = 24 will be the 

least common multiple of 6 and 8. 

JVM«.— When there ore ievoral numben tQ be divided, shoold the divisor not 
be contained in any one number, without a remainder, it i« evident, that tiie 
diviAor is not a factor of that number ; oomeqaentiy, it may be omitted, and 
reserved to be divided by the next divisor 



2. What is tlie common multiple of 6, 3, and 4 * 
OPERATION. 

3)6.3.4 



2)2.1.4 



In dividing 6, 3 and 4 by 3, 
1 find that 3 is not contained in 



4 even ; therefore, I write the 4 
down with the quotients,^ after 
which I divide by 2, as before. 
Then, the divisors and quotients 
multiplied together, thus, 2x2 
X 3=12, w^TW. 



1.1.2 
Ans, 3X 2x 2=12. 

From these illustrations we derive the following 

RUJLE. 

Q. How do you proceed first to find the least commoii mohiple 
oi t-Mro or more numbers ? 

A. Divide by anj number that wil] divide two 
or more of the given numbers without a remain- 
der, and set the quotients, together with the un- 
divided numbers, in a line beneath. 

Q How do you proceed with this result ? 

7. Reduce ^^ to its lowest terms. Jt, ^. 

8. Reduee -ffffy to its lowest terms. A. ■^. 

Should it oe preferred to reduce fi action* to tboir lovrest tenils hf 
IT XXX VFT., the hillowins rules may bo found senriceable :— 

Any n amber ending with an even number or cipher is divisible by 9. 

Any number eadiiig with 5 or is divisible by 5 j also if it end in 0, it is 
divisible by 10. 

u 



\ 
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A. Continue dividing, as before, till there is no 
number greater than 1 that will divide two or 
more numbers without a remainder; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

More Exercises for the Siale. 

3. Find the least common multiple of 4 and 16. ^, 16. 

4. Find the least common multiple of 10 and 15. A, 30. 

5. Find the least common multiple of 30, 35 and 6. j}. 210. 

6. Find the least common multiple of 37 and 51. A. 459. 

7. Find the least common multiple of 3, 13 and 8. A 24. 

8. Find tlie least common multiple of 4, 12, and 20. A. 60. 

9. Find the least common multiple of 2, 7, 14 and 49. .4. 96. 



H XJAU. To REDUCE Fractions of different Db 

NOMINATORS TO A CoHHON DENOMINATOR. 

Q. When fraftions have their denominators alike, they may lie 
added, subtracted, &c. as easily as whole numbers; for example, 

7 and ff are | ; but in the course of calculations by numbers, we shall 
meet with fractions whose denominators are unlike ; as, for instance, 

we caiinot add, as above, j| and f- together : what, then, may he con- 
sidered the object of reducmg fractions of different denominators to a 
common dcoominator ? 

A. To prepare fractions for the operations of 
addition, subtraction, &c. of fractions. 

Q, What do you mean by a common denominator ? 

A. When the denominators are alike. 

J Reduce § and |- to a common denommator. 
OPERATION. 

Numer. 2x6= 12, new numer. 
Denom. 3x6=18, com. denom. 

Numer. 5x3 = 15, new numer. 
Denom. 6x3=18, com. denom. 

tiply both the termi 
of I- by 3, the denominator of} ; and,a8 both the terms of each 
fraction are multiplied by the same number, consequently the 
▼aloe of the fractions is not altered ; IT XXXVII. 



In performing 
this example, we 

take §-, and multi- 
ply both its terms 
oy tlie denominator 

of 4 ; also, we mul- 
tipfyl 
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From these illustraUonfi we derive the following 

Q. What do jou multiply each denbmiiiaior by for a new denoin* 
inalor ? ^ .•* 

A. By all the other denofmnators. # 

Q. What do you multiply each numerator by for a new numerator 7 

A. By the same numbers (denominators) that 
I multiply its denominator by. 

MUe, — As, by multiplyinc in this manner, the name denominaton ara eon- 
tiaaally maltipfiedtnto each other, the proceM may be shortened ; for, having 
found one denominator, it may be written under each new numerator. Thia, 
however, the intelligent pupil will soon discover of himself; and, perhaps, it m 
•est ho should. 

More Exercises for the Slate, 

2. Reduce J and f to a common denominator. A. ^t $}• 

3. Reduce ^ and § to a common denominator. Jl. -ff » -ff 
4 Reduce f and -f f to a common denominator. ^. H, |{ 
&. Reduce f > ^ and ^ to a common denominator. 

•^' ah aiy "reV 

6. Reduce {-} ^ and -^ to a common denominator. 

A m> m- m- 

Compound fractions must be reduced to simple fractions be 
tbre finding the common denominator ; also the fractional parts 
nf mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce, j- of § and ^ to a common denominator. 

•^- til «•• 

8. Reduce 14 j- and ^ to a common denominator. 

9 Reduce 10§ and j- of ^ to a common denominator. 

10. Reduce 8^ and 144* to a common denominator. 

Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator 
But, since the common denominator is the product, of aU the 
given denominators into each other, it is plain, that this product 
(If XLII.) is a common multiple of all these several denomina- 
tors , consequently, the least qpmmon multiple found by H XLIi 
will be the least common denominator. 
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11. What is the least common denominator of -}> ^ and j- f 
OPEIATION. • 



3)3.6.2 

2 ) 1 . 2 . 2 

1.1.1 
Ans. 2 X 3 = 6 



Now, as the denominator of 
each fraction is 6ths, it is evide&t 
that the numerator must be pr*) 
portionably increased; that ui, 
we must find how many 6in« 
each fraction is ; and, to do this, 

we can take $> i, and ^ of the 
6th8, thus : 

} of 6ss4, the new numerator, written over the 6, ss ^. 

} of 68s5, tlie new numerator, written over the 6,ss: |^. 

j- of 6 = 3, the new numerator, written over the 6, ss §. 

^ns. ^f %9 ■§. 

Hence, to find the least common denominator of several 
fractions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each frac- 
tion, will give the new humerator for said fraction. 

12. Reduce } and ^ to the least common denominator. 

•^. "B"? ■§• 
!S Reduce f and iV to the least common denominator. 

14. Reduce 14^ and 13 j^ to the least common denominator. 

^. I4f3, 13A- 

Fractions may be reduced to a common, and even to the 
least common denominator, by a mctiiod much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will make its derfomiuator like 
the otlier denominators, for a common denominator ; or by 
dividing both the terms of a fraction by any numbers that will 
make the denominators alike, for a common denominator. 
This method oftentimes will be found a very convenient one in 
practice. 

15. Reduce ^ and | to a common, and to a least common 
denominator. 

f X 2 = f ; then f and f = common denominator, A. 
2) f =: ^ ; tben f and ^ =: least common denominator, jf . 

In this example, both the terms of one fraction are multiplied^ 
end both the terms of the other divided, by the same number 
eonsequentiy, (H XXXVII.) the value is not altered. 
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16. Reduce -^ and ^ to the least common denominator. 

^^. ^t A' 

17. Reduce -f^Tj and ); to the least common denominator. 

A. I, f 

18. Reduce ^ft- and ^ to the least common denominator. 

•^« A* A' 

19. Reduce ^ and ^ to the least^common denominator. 



ADDITION OF FRACTIONS. 

IT XMV. 1. A father gave money to his sons as fol- 
li.ws ; to William J^ of a dollar, to Thomas |, and to Rufus 
f , how much is the amount of the whole ? How much are 
^, f , and f , added together ? 

U. A mother divides a pie into 6 equal pieces, or parts^ 
and gives f to her son, and § to her daughter ; how much 
did she give away in all ? How much are f and f added 
together ? 

3. How much are ^ + J + f .^ 

4. How much are ^ft- + -A" + A -^ 

5. How much are -jIV -|- -/gr -|- tV ? 

6. How much are jfV "f" A "H A ? 

When fractions like the above have a common denominator 
expressing parts of a wholfe of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole nummrs ; but sometimes we shall 
meet with fractions, whose denominators are unUke, as, for 
example, to add i| and | together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator, by If XLllI., they make ^ and f , which, added 

together as befc.«, make |-, Ans. 

1. Bought 3 loads of hay, the first weighing 19} cwt., the 

second SO^ cwt., and the third !li2f cwt. ; w^iat was the weight 
of the whole .^ 

i> i» it reduced to a oommon denominator, are equal to |f « 
11 * 



m ARJTUMETIC. 



^% and 1^ . these, joiiiod to their respeetiTe whole nunibersy 
givp the following expressions, viz. 

OPERATION. By adding together all the GOtha, 

viz. 45, 12 and 40, we have |i= 1 fj ' 

then writing the J^ down, and carrj^ 
ing the whole number, 1, to tfae 
amount of the column of whole numr 
bers, makes G3, which, joined with 

f J, makes 62fJ, ^n*. 



VavU Cwt. 
I9f =19|5 

22f = 22H 



Ans. 62 g J cwt. 

2. How much is i| of |, and }, added together ? i of { =3 f ^ 
then I and §, reduced to a common denominator, give ^ and 
J-f, which, added together as before, give Ji" = lA» •^'^• 

From these illustrations we derive the following 

BUIiXL 

Q. How do you prepare fractions to add them 7 

A, Reduce compound fractions to simple ones, 
then all the fractions to a common or least con»- 
men denominator. 

Q. How do 3*ou proceed to add f • 

JL Add their numerators. 

More Exercises fw the Slate. 

3. What is the amount of 16f yards, l?-}* ydn. and 3^ yards 
^« 37^T5-. 

4. Add together f and ^. J. 1^. 

5. Add together ^, f and -j»r- -*• 2f f f . 

6. Add together -j^, f and i, A. li| J. 

7. Add together 14 f and 15 J. A. m^, 
t. Add together i of | and J of i. jJ. i^f. 
9. Add together^, i et f, and J. jt. 4Ty>. 



SUBTRACTION OF FRACTIONS. 

If XLiV. 1. WiUiara, having | of an orange, cave ^ 
to Thomas ; how much had he left ? How much doei 4 
from I leave ? 
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2. Harry had | of a dollar, and Rufus ) ; what part of a 
dollar has Rufus more than Harry? How much doci | from 
I leave ? 

3. How much does ^ from {} leave ? 

4. How much docs j% from ^| leave ? 

5. How much does -^ from -f^ leave ? 

6. How much does -f^Jy from ^^^ leave ? 

From the foregoing examptes, it appears that fractions may 
be subtracted by subtracting their namerators, as well as added, 
and for the same reason. 

1. Bought 2Qf yards of clothy and sold 15} yards ; how much 
remained unsold ? 



OPERATION, 
f and iy leduced to a com- 
mon denominator, make -^ 
and -fy ; then, 

4 -^ yarda, Ans. 



In this example, we cannot 
take "!%• from -j^, but, by bor- 
rowing 1 (unit), which is -ff , 
we can proceed thus, -{^ and 
■^ are f §, from which taking 
■^, or 9 parts from 20 parts, 

leaves 11 parts, that is, -f^ ; 
then, carrymg 1 (unit, for that 
which I borrowed) to 15, 



makes 16 ; then, 16 fiom SO leaves 4,. whieh, joined with -fj-, 
makes 4-^, An9. 

2. From f take i}. { and ^, reduced tq a common denomi 
aator, give \% and -^(5 \ then, ^ from ^ leaves ^, Jins, 

From these illustrations we derive the following 
Q. What is the rule? 

A. Prepare the fractions as in addition, then 
the difference of the numerators written over the 
denominator, will give the difference required. 

Mort Exercises for the Slate 

3. From ff take ^. M, ^^ 

3. From -{4 take ■^. Ji. ^^. 

4. From if ti^e f . ^. AV» 
& From i take {. A. H* 
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6. FVom lif take f. 


-tf.lAfi. 


7. From f of | take i. 


^. ff . 


8. From i of ^ take ^ of A* 


^» iRny* 


9. From 19^ tako § of 19. 


4. ^..61 



DIVISION OF FRACTIONS. 

H XJLVl. To DIVIDE A Whole Number bt a 

Fraction. 

Lest you may be surprised, soinetimes, to find in the fol- 
lowing examples a quotient very considerably larger tban the 
dividend, it may here be remarked, by way of illustration, 
that 4 is contained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 
12 times; and a half (<|) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, wheji 
the divisor is 1 (unit), tlie quotient will be the same as the 
dividend; when the divisor is more tlian 1 (unit), the quo- 
tient will be less than the dividend ; and when tlie divisor is 
less than 1 (unit), the quotient will be more than tlie dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is ^^ and 6 dollars are 6 
times J^, that is, ^ ; then, f , or 3 parts, are contained in ^, 
or 24 parts, as many times as 3 is contained in 24, that is, 
8 times. •4. 8 yards. 

In the foregoing example, the 6 was first brought into 
4tlis, or quarters, by multiplying it by the denominator of 
the divisor, tliereby reducing it to parts of equal size with 
the divisor ; hence we derive the following 

RULE* 

Q. How do you proceed to divide a whole number by a fraction 7 

A. Multiply the dividend by the denominator 
of the dividing fraction, and divide the product 
by the numerator. 

- Exercises for the Slaie. 

8. At -f^ of a dollar a boahel, how many bushels of rye oaa 
1 have for 80 dollars ? 
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OPERATION. 

'60 dividend. 
1 6 denominator. 



48 
80 



Numerator, 5)1280 

Quotient, * 256 bushels, Ans. 



In thig eztmple, 
we tsee more fuUj 
illustrated the fact 
that division is thi*> 
opposite of multi 
plication ; for, to 

mtdtiphj 80 by i*ig» 
we should mtdti 
ply by the numeiv 
tor, and divide by 
the denominator ; 
IT XXXIX. 

3. If a familv consame f of a qnarter of flour in one week, 
how many weeks will 48 quarters last the same family P 

Ji. 128 weeks. 

4. If jou borrow of your neighbor ^^ of a bushel of meal 
at one Ume, how many times would it take you to borrow 96 
bushels ? A. 960 times. 

5. How many yards of cloth, at -{ of a dollar a yard, may be 
bought for aOO dollars ? .4. 1000 yards. 

6. How many times is -^ contained in 720 ? A, 140. 

7. How many times is 8jt contained in 300? Reduce 8^ t« 
«n improper fraction. Ji, 36. 

8. Divide 620 by 8^. Ji. 75j. 

9. Divide 84 by iff. J3I. 160. 

10. Divide 99, oy 4^. ^. 90|. 

11. Diviue 100 by 2^ j9, 3&^. 

J 2. Divide 8b by 151/ ^' &AV 

13. How many rods in 230 yards? Jl, 40 rods. 

14. How many sq. rods in 1210 sq. vards ? Ji. 40 sq. rods. 

15. How many barrels in 1260 gallons ? J3. 40 barrels. 

IT XliTn. To DI7IDK ONE FRACTION BT ANOTHER. 

1. At } of a cent an apple^ how many apples may be 
bought for f of a cent? How many times ^ in } ? How 
many times fh: f? 

2. William gave f of a dollar for one orange ; how many 
oranges, at that rate, ''an he buy for f of a dollar ? How 
many for | of a doUar? Per ^ ? For ^ ? For ^ ? 
Pwriyi? 
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Hence we sec that fhictions, haying a common denominatoi^ 
may be divided by dividins tlieir numerators, as well as sixb^ 
tracted and added, and for me same reason. 

1. At J of a dollar a yard, how many yards of cloth may bo 
bought for I of a dollar ? 

OPERATION 

Reducing the fractions J and } to a 
eommon denominator, thus : — 

i I 



Then, -Ar i* contained in ^j as many 
times as 4 is contained in 9, == 2^. 

A. 2J yards. 



I 



In this example, as 
the common denomi* 
nator is not used, it is 
plain that we need nol 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be found to consist ill 
multiplying the nti* 
merator of the diyiaor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert tlie divisor, 
then multiply the upper terms together for a numerator, and 
the lower terms fox a denominator; thus, taking the last 
example, 



i and f , by inverting the 
divisor, become ■?■ and f j then, 
f >^}=:f =2i yards, as be- 
fore, Ans. 



I 



PROor. t, the quotient^ 
mi'Taplied by -J, the divisol^ 
thus, I ^ i, gives T2 = i, the 
divisor. 



From these liiastrationrf we derive the following 

RULE. 

Q. How do you proceed to divide one fraction by another ? 

A. I invert the divisor, then multiply the upper 
terms together for a new numerator, and the 
lower for a new denominator. 

JV*ot«.— Mixed namborff moat bo redoo^A ts improper fractioai^SBd eaepoaiid 
to aimp.'o terms. 

Proof. It would be well fbr the piip9 to p»ot« each resnl^ 
as in Simple Multiplication, by multiplying the ^visot Mia 
quotient together, to obtain the dividend. 

More Ezerdstsfor the JSkde, 

2. At -}- of a dollar & peck, how nuiny pecks of salt may 1i^ 
bought for If of a dollar ? A. 4f pecks. 

3. Divide ^ by ^. A, H =2. 

4. Divide f by ^. A, -4a«,Sl?. 
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5. Divide l| by t^.| A. 3^. 

6. Divide ^l by ^ of |. j*. ST. 

7. How many times is -^ contained in ^ ' A, ij, 

8. How many times is -j^ contained in §!• ? A. 2-}"^. 

9. What number multiplied by f will make ^ ? ^. 2j^. 



REDUCTION OF FRACTIONS. 

It will be recollected that in Reduction (f XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the aune manner, and^y the same 
rules. 

'T XLVm. To REDUCE Whole Numbers to the 
Fraction of a greater Denomination. 

1. What part of 2 miles is 1 mile ? 

2. What part •f 4 miles is 1 mile ? Is 2 mOes ? Is 3 miles ? 

3. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd, ? Is 6 yds. ? Is 7 yds* ? 

7. What part of $21 is $17 ? Is $1 1 ? Is $13 ? 

8. What part of 271 inches is 11 in. ? Is 251 in. ? 

9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents ? 

12. What part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qrs.? 

13. What part of 1 8. is 1 d. ? IsSd..^ Is3d..9 

1. What part of a bushel is 3 pks. 4 qtB..'' 

OPERATION. lbu. = 32qt«.,and 

1 bu. 3 pk& 4 qts. 3 pks. 4 qto.«:28 qto. 

4r 8 

"i "84 

8 _4 

8 S Denom. 2 8 Numer. 



Then if = i, AfU. 



Tben, 88^2 qts. maka 

1 bushel, 3 qt. is ^ 
of a bushel, and 28 qts. 

28 times ^ es^M^a 

J-bu. Ans., the t 
•8 before. 



IIQ AHITHMETIC. 

From tlieflc iUustr&tione we deriye the fallowing 

RTTI^E. 

Q. How do you obtain the numerator ? 

A. Bring the given denominations to the lowesi 
denomination mentioned, for a numerator. 

Q. Uow do you obtain the denominator ? 

A. Bring 1 (or an integer) of that higher de- 
nomination into the same denomination, for a 
denominator. 

n «, 

More Exercises foY the Slate, 

2. WhatpartoflJe. w28. 6d. A. 2pA = l 

3. WhatMTt of 1 hundred weight is 3 qrs. 15 lbs. 14 oz. ? 

4. What part of I vard is 3 are. 3 na. ? ^. H' 
6. What part of 1 bushel is 3 pecks, 7 qts. 1 pt. ? 

vJ. If. 
6. What part of 1 tun is 1 gallon, qti. 2 pts. 1 gill? 

7 What part of 15 pipes is 25 galls. ? ^. ^y. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. c. ? 

9. What part of 1 month is 19 days.^ ^. H- 

10. What pari of 1 month is 25 days, 13 houra ? 

11. What part of 1 month is 22 dayL 15 h. 1 min. ? ^ 

5 XI-IX. To RBDtcB A Fraction tp Whole Nwk- 

BERS OF LESS DENOMINATIONS, OR, To FIND THB 

Value op a Fraction. 

1. How much is i of ashilfing? Jlowmuch tV o^a ^ ' 
^ of a lb.? A of a lb.? ii of a lb.? i| of a lb.? 
J^ of 1 qr. of acwt? ^f A? if? fi^ i "> 
hour? J? f? ^ 

Operation by Slate iUustratecL 
I What is the value of f of a pound ? 



\ 



FRACTIONS. 



OPEftATION. 

Nuraer. 5 

2 s. 



Denom. 6) 100 ( 16 8. 

6 



16 s. 8 d. Ans, 



40 
36 

6)48(8d. 
48 
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Q. How do you pro- 
ceed in this ezunpld ? 
and why ? 

w4. As 1 £. ss 20 fl , 

|- of one pound is ite 

same as f of 20 s., ai7d« 

toffet^of20i,wemii. 
tiply tbie numerator S 
and 2U together, mak- 
ixig 190 ; which, divid 
ed by the denominator 

6, gWes 16 8. and ^ of 
another shilling re- 

maining. This |-=|- 

of 12 d.; then, | of 
12d.=8d. 

' From thesQ illustrati<m8 we derive the foUowing . 
Q. What do you multiply the numerator by 7 

A, By as many of the next denomination as 
make one of that ; that is^ pounds by what makes 
i9l pound, ounces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do you divide the product by f 

A. By the denomkiator. ' 

<2. If there be a remainder, how do you proceed 7 

A, Multiply and divide as before. 

More Exercises for the Slate. 

2. What is the value <if | of a ewt. ? jI. 3 qrs. 

3. What is the vahie ef | of an acre ? .4. 1 rood, 13| rds. 

4. What is the value of J§ of a pound Troy ? Ji, 10 oe. 8 
pwts. l(>^f . 

5. What is the value of 2^| of a kogsheadl Jl. 49 gallon f 
1]^^ qts. * 

6. What IS the value of J^^f of a pound avoirdi^»oi8 ? .^. 1 Ih 
14§H ot. 

7. What is the value of ^%i of a hogshead ? A. 50 gallons. 

8. What is the vaine of ^7 of a day I" £. 16 hours, 36 raw 

65A«eo. 

18 
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t li. To REDUCE Fractions of a HiGHjd.RDENaMiNA 

TION INTO A LOWER. 

We have seen (IT XXXVIII.) that fractions are multiplied by 
multiplying Uieir numerators, or dividing their denominators. 

1 . Reduce Tixj &. to the fraction of a penny. 

In this example, we multi 
OPERATION. " ' 

Numer. 1 



20 s. 

20 . 
12 d. 



New numer. 240 
Then, 2 4 



Denom. 480 



= J^d. Am, 



ply the 1, in yi^jM in Kc 
d action of whole numbers 
viz., pounds by wnat makes a 
pound, shiUings by what 
makes a shilling, &c. But 
this operation may be express 

ed differently, thus ; 5^ X 

20Xl2=J-|*=id.; or, by 
dividing the denominators, 

Uiusj Ti!r-J-20=:5V-*-I2= 

^d., Ans.^ as before, in ito 
lowest terms. 



KUI-E. 

Q. How, then, would jfou proceed t 

A, Multiply the fwction, as in- Reduction oi 
whole numbers. 

More, Exercises fer Vie Slate. 

2. Reduce 2^ of a pound to the fraction of a shilling. 

3. Reduce xsVry ^^^ pound to the fraction of a farthing. 

4. Reduce io ' \)'g ^^^ hogshead to the fznction of )i gallon. 

5. Reduce xfx of a buidiel to the fraction of a quart. 

6. Reduce tAt of 9. day to. the fraction of a minute. 

7. Reduce fjffps o^* cwt. to the fraction of a pound. 

8. Reduce s^TT of a hhd.to the fraction of a pint. .4. f pi. 
y Reduce xtiT ^^ <^ pound to the fraction of a shilling. 



FRACTIONS; 13$ 

H III. To REDUCE FRACTIQWr OP A LOWfiR DeNOMINAi- 

TION INTO A HIGHER, 

AVe have seen, that, to divide a fraction, (tT XL.) we miint 
multiply the denominator, or dhride the numerator.- 
'This rule is the reverse of the last, (IT L.) and proves it 

1. R«duee i of a pennjF to the fraction of a pound. 

In this example, we divide aer in Ro 
duction, riT XaIX.) via., pence, by 
pence, shillings by shillings ; but, in 
order for this, we jnuBt either multiply, 
the denominator or cUvide tlie numerar 
torbv-the same numbers that we should 
divide by in Reduction of whole num 
bers. The same result will be obtain 
ed if performed thus : 



OP^ERATION. 

Denom. 2 
12 

24 
20 



Nm denom. 480 
Then, ^^, Aiis. 



. Hence thli following 
RULE. 
Q. How do you. proceed ? . 

A. Divide as in Reduction of whole numbers. 

Mor^ Ezercises for the Slate, 

5. Reduce -f^ of a shilling to the ifraction of a pound. 

3. Reduce j- of a farthing to the fraction of a pound. 

4* Reduce i^ of a gallon to the fraction of a hogshead. 

, •^- TDoF Wi*^ 

6. Reduce ^^ of aijuart to the fni|ciion of a bushel. 

j3. T-fy bu. 

6. Reduce HW of a minute to the fraction of a day. 

7. Reduce ^ of a pound to the ftaotion of a hundred weight. 

8. Reduce f of a pint to the fttetion of a hogshead. 

9. Reduce ^ of a shiltlng to the, fraction of a pound. 
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DECIMAL FRACTIONS. 

% Lill* Q. When such fraeUons as these occur, yiz. -^^ -^^7, * 
^Prtnj» how is a unit suppost J to be divided T 

A. Into 10 equal parts, called tenths ; and each 
tenth into 10 other equal parts, called hundredths, 
and each hundredth into 10 more equal .parts, 
called thousandths, &c. 

Q. How is it customary to write such expressions ? 

A. By taking away the denominator^ and 
placing a comma before the numerator. 

Let me see you write dowe, in this maimor, -^t Ytto' "fil^ 
Q. What name do you giife to fractions written in this nfianner 1 

A, Decimal Fractions. 

Q. Why called decimal? ^ 

A. From the Latin word deceniy . signifyii^ 
ten ; because they increase and decrease in a ten- 
fold proportion, liko whole numbers. 

Q. What are all other fractions called ? 

A. Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call the rigjiitpliaaid 
fi^re, units, from which we bes^in to rockoii u: ..mnerate j nence it 
was found convenient to make the 9Cuuc piace a starting point in deci- 
mals y and to rlo this, we make use of a comma ; what, then, is th» 
ase of this comma ? 

A. It merely shows where the units' place is, 

Q. What are the figures on the left of tlie comma called ? 

A, Whole numbers. 

Q. What are the figures on the right of the comma called T 

A. Decimals. 

Q. What, then, may the comma properly be called 7 

A. Separatrix. 

Q. Why ? 

A» Because it i^paratts the decimals from the 
whole numbers. 

Q. What is the first figure at the right of the separatrix caBad f 

A. lOths. 

Q. What is tbe sacond, third, fourth, A:e. t 

A. The second is hundred ths, the third thoo- 
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sandths, the fourth ten thousandths, and so on, as 
in the numeration of whole numbers. 

Let me see you write riown ag^in -i^ in the form of a deebnal. 

Q. As the first figure at the right of the separatrix is tenths, in 

^rritinof down x$(r* then, where must a cipher be placed 7 

A. In the tenths' place. 

Let mc see vou write down in the form of a decimal x^ * 

A. ,05/ 

Write down ToTT* To XT* ToTT* 

Q. How would you write down in decimals \^js^ • 

A. By placing 2 ciphers at the right of the 
separatrix, that is, before the 7. 

Ijet me see you write it down. 

A. ,007. 

Let me sec you write down TTRn)' 

A. ,002. 

Q. Why do you write 2 down with S ciphers before it ? 

A. Because in y^/^, the 2 is thousandths ; con- 
sequently, the 2 must be thousandths when writ- 
ten down in de'cimlis. 

Q. What does ,5 signify 1 

A. '^%. 

Q. What does ,05 signify ? 

•"• TUTS* 

Q. Now, as 1^ = J> and as multiplying xfrtjr by 10 produceg 

Txrjy which is also equal to ^9 ho^ much less in value is ,05 than J5 1 

A, Ten times. 

A. Because the parts in ^-^ are ten times 
smaller than in ^ ; and, as the numerator is the 
^ame In both expressions, consequently, the value 
\s lessened 10 times. 

Q. How, then, do decimal figures decrease in vdue from i\ie left 
towards the right ? 

A. In a tenfold proportion. 

Q. What does ,50 mean t 

A. 5 tenths, and no hundredths. 

Q. What, then, i? the value of r» cipher Jt the right of decintals ? 

A. No value. 
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Q. We have seeu that /> is 10 times as moeh in value as ,06^ or 

X97r \ w^isit effect, then, does a cipher have placed at the leA of 
Mlecimals ? 

A. It decreases their value in a tenfold pro 
portion. 

Q. Since decimals decrease fr«m the left to the right in a tenfold 
proportion, how, then, must they increase from the right to the left ? 

A. In the same pioportion. 

Q. Since it was shown, that ,5 = i^ 3 ,25 = ^0^1 what, then, 
will always be the denominator of any decimal expression t 

A, The figure I, with as many ciphers placed 
at the right of it as there are decimal places. 

Let me see you write down the foHowing decimals on your slate^ 
and change them into a common or vulvar fraction^by placing their 
proper denominators under each, viz. ,6 ,05 ,005 ,62 ,02z5 ,37. 

Q. ,25 is x^ = ^, and ,6 is -^ = i \ which, then, is the most m 
value, ,25 or ,5 ? 

Q. By what, then, is the value of aiy decimal figures determined T 

A. By their distance froia the units' place, or 
separatrix. 

Q. When a whole number and decimal are jpuf*Bd tog^her, Um^ 
2^, what is the expression called t - * ^ 

A. A mixed number. 
Q. 

thousandths, 

thus, 

number be read, as 25,4 ? 

A, 254 tenths, giving the name of the decimal 
to all the figures. 

Q. How is 25,36 read t 

A. 2536 hundredths. 

Q. How is 5,125 read? 

A. 5125 thousandths. 

Q. What ivould 5125 thousandths be, written in the form of a vm 
gar or common fraction t 

This is evident from the fact, that -fifft (an improper firactioii)^ 
reduced to a mixed number again, is equal to 5,125. 

The pupil may learn the names of any decimal expression, as ftr as 
ten-millioatbs, also how to read or write deeimals, from the foltowinf 
Table :~ 
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TABLE. 



to 

iit 



- » 5 
1^2 






B 2 2 ^ 



CO 

•s 

o m ^ 

£ » a 



"S 



« 9 X V 
 III • « J O • • • 



V 0-2 



7A=. .7 
.6 
26 
.3 
, 365=3 6 5 






,06. . 
,025. 
,1328 

,8. . . 
,0000 
,25. . 



• • . 



09. 



,0000 
,<) 



008 
000 



nad 5 Tenths. 

rtad 6 Hundredths. 

nod 25 Thousandths. 

mut 1328 Ten-Thousamklis. 

rtati 7, and 8 'I 'enths. 

read S, and Afilltonths. 

raod 26, and 25 Hundredths. 

rwd 3, and 8 Ten-Millionths. ^ 

read 365. 



Exercises for the Slate. 



Write in decimal form 7 tenths, 42 Rundredths, 62 and 2d 
hundredtlw, 7 and 426 thousandths^ 24 thousandths, 3 ten-thou 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write tlie fractional part of the following numbers in the form 

of decimals, viz. (j^, t^, 62^^, 2i^, Sy^TT, 262-nj^or;j:, 

Write the following decimal numbers in the form of vulvar 
or common frantions, then reduce tliem to their lowest terms oy 

^ XXXVII. ; thus, 2,5 = 2iV = 2^ in its lowest terms. 



1. 45,5. 

2. 9,25. 

3. 23,75. 

4. 11,8. 

5. 19,9. 

6. 25,255 



il. 45^. 
A. 9^. 
A, 23f. 
A. llf 

A. 19^^. 
A, 2o2^j^. 



7. 6,28. A. ^, 

8. 6,005. A. 6^4,^. 

9. 3,00025. A. ^jiSsjs^ 

10. 6,08. A. Cj^. 

11. 9,2. A. 9 J. 

12. 7,000005. A, 72^7^^^. 



no ARITHMETIO. 

Q. What money is adapted to deciiral ruJcs T 

A. Federal money. 

Q. What is the money unit ? 

A. The dcjfar. 

Q. How is it so adapted f 

A. As 10 dimes make a dollar, and 10 cents ai 
dime, (&c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOtfas of a dollar. 

Q. How are 3 dollars % dimes 4 cents and 6 nulls writtei^ 

A. $3,245. 



ADDITION OF DECIMALS. 

Y LIFE* Q. As we iiave seen tiiat deeiraals mcrease from 
right to left n tho same proportion as units, tens, hundreds, ^^ 1k>w« 
then, may al. the operations of decimals be performed 7 

A. As in whole numbers. 

JfotB. — IJm cnly dtffiealty which ever arises, consists lo detennining where 
IIm dedmal point ought to be phiced. This will be noticed in its proper places 

1. A merchant bought 5^ barrels of rice at one time for 
$27-^0^, at another ^i^ of a barrel for $4,255, at another 
i VoS ) of a barrel for Jt%, and at another -^Sf of » barrel foi 

^^^SfiT f how many barrels did he buy in al) ? and what did 

they cost him ? 

As- we haye sees 
that decimals cor-> 
respond with the de- 
nominations of Fedr 
eral Money, henc«t 
we may wrfte the d^- 
eimftls down , placing 
dimes under din)es, 
eents under cent% 
&c., that is, tenths 

under tenths, hundredths under hundredths, ^lc., and add them 

up as in Addition of Federal Money. 

From these illustrations we deriye the following 

RULE. 

Q. How are the numbers to be. written down T 

A, Tenths qnder tenths, hundredths under 
hundredths, and so mi. 

Q. How do you proceed to add ? 



OPERATION. 




Barrel*. 


Dollars. 


5,2 


27,825 


,62 


4,255 


,278 


0,73 


,89 


2,627 



A«5. 6, 988barre]s,ibr $35,427 
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A. As in Simple Addition. 

Q. Where do voa place the seperatrix ? 

A. Directly under the separating points above. 

More Exercises for the State, 

9. James bouj^ht *Jk^ cwt. of suipir) 23,265 cwt. of hay, and 
4,2657 cwt. of rice ; now much did he buy in all? A. 2bf^07 
cwt. 

3. James is 14-]|\7 jears old, Rufus 15j^,''and Thomas 1 Q^jh ' 
what is the sum of all their ages ? A. 46,5 years. 

4. William expended for a chaise $255^^, for a wa^on 

t 37yWi for a bridle $ -j^^r^ an^ ^or a saddle $ llt^i^ ; what 
did these amount to ? j9. 1 304,455. 

5. A merchuit bought 4 hhds. of molasses ; the first con- 
tained 62t^ gallons, the second 72-]^/\]px/iT gallons, the third 
60^^ gallons, and the fourth 55f^ gallons ; how many gallons 
iid he buy in the whole ? A. 240,6157 gallons. 

6. James travelled to a certain place hi 5 days ; the firift day 

he went 40^^ milmi, the second 28^\^ miles, the third 42-j'^ 

miles, the fourth 22TrrfW miles, and the fiflh 29xD^ArTr niiles ; 
how far did he travel in all ? Ji. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the 
following quantity of articles, viz. 427,2623 cwt., 2789,00065 
cwt., 42,000009 cwt., 1,3 cwt., 7567^26783 cwt., and 897,62 cwt.; 
Iiow much did he purchase in the whole year P 4. 11724,309742 
cwt. 

a What is the amount of ^, 245TVxr> fixxfinr, ^^Wxhv* 

^T oBJoo ^ ttStttj 427xTrATrar» 4^^* iooVooo » and 1925? 
a. 2a54,492472. 

9. What is the amount of one, and fire tenths ; forty-five, 
and three hundred and forty-nine thousandths; and sixteen 
naiidredths ? A. 47,009. 



SUBTRACTION OF DECIMALS. 



f LiIY. 1. A merchant, owing $270,42, paid $192,625; 
how much did he then owe ? 
OPERATION. 

For the reasons shown in Addition, 
we proceed to subtract, and oomt off 
as in Subtnction of Federal Money 



$270,42 
$192,625 



Amf. $77,71^6 



f 
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Hence we deiire the foUowuBg 

Q. How do you <^(e the nmnbera downl 

A. As In Addition of Decimals. 

Q. How do you suhiract ? 

A. As in Simple Subtraction. 

Q. How do you place the sepaititrix ? 

A. As in A4dkion of Decimals. 

More Exercises far the Slate. 

1. Bought a hogshead of molasses, containing 60,7S gmlU 
how much can I sell from it, and save 19|999 gallons for mj 
own use ? ^. 40,721 gallons. 

2. James rode from Boston to Charlestown in 4,75 ttdnmtiem, 
Rufus rode the same distance in 6,25 minutes y what ira« the 
di^rence in the time ? A.\^ min. « 

3. A merchant, having resided in Boston 6,2678 jears, stated 
his age to be 72JS2^ yre. How old was he when he Miu^nted 
to that place ? j^. 66,3572 yra. 

.V*(/£e. — The pupil moat bear in mind, kkat. vaturder toobtoio th« aoairer, the 
rigures annexed toeuch questioo, are first to be pointed ^fT, supplying ciphers, if 
iKcessary, then added together as ha Addition of Decimals. 

4. From ,65 of a harrel take ,125 of a barrel^525; take Ji 
ef a barreI-45 ; take ,45 of a Wrel-2 ; take ,6 of a barrel-5 ; 
take ,12567 of a haRel-5a433; take ^ <^ a banel>3d. 
A. 2,13933 barrels. 

5. From 420,9 pipes ti^e 126,45 pipes-29445; take ,625 of 
a pipe-420275; take 20,12 pipe8-40078; take 1,62 pipes- 
4192«; take 419,89 ' pipes-101 ; .take 419,8909 pipes-lOOOl 
^. 15iJ6,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

^ I^ ▼ • 1- How many yards of cloth in Z pieces, each piee^ 

containing 20^^ yards .' 

In this example, since multiplication 
is a short way of performing addition, 
it is plain that we must point off as in 
addition, viz. directly under the separat- 
ing points in the multiplicand ; and. as 

Ans. 62,25 yds. either factor may be made the multipli- 
cand, had there been two decimals in 

the multiplier also we must have pointed off two more placer 



OPBEATION. 
20,75 

3 
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fi»r decimals, which, counting both, would make 4. Heuce, we 
inuAt always point off in the product as many places fcr deci 
mals, as there are decimal places in both the factors. 

2. Multiply fSohy fi. 

• VERATION. Xb this example, therQ being 3 decimel 

^^ places in both the factors, we point off 3 

e places in the product, as before directed 

* The reason of this will appear more evi- 

Ans 125 *^®'*' ^y considering both the factors 

* > common fractions, and multiplying bj 

f XL!., thiui» ,25=:f5Ar, and ,5 = tV; now, i^ x A~ 

lV$3^9 which, written decimally, is ,125, Ans.^ as before. 

8. Multiply ,15 by ,05. 

OPERATION. I In thin case, there not being so man^ 

I ^ I figures in the product as there are dcci- 

' n 'I I '^^ places in both the Victors ^viz. 4), 

, U O j we place two ciphers on the leu of 75, 

A' imwff j to make as many. This will appear evi- 

' I dent by the 'following ; ,15si5:-j\r'\y, and 

,05s=Tfttr; then T^ftr X Tfrir=*TT^Tr~, 0075, .^jw., the same 
as before. 

From these illustrations we derive the following 

RULE. 

Q. How do you inuhiply in Decimals ? 

A, As in Simple Multiplication. 

Q. How many figures do you point off for decimals in the product T 

A, As many as are in both the multiplicand 
and multiplier. 

Q. If there be not iijrures eaoogfa in the product for this purpose, 
how would you proceed ? 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning of annex f 

A, To place after. 

Q. What is the meaning of prefix T 

A. To place before. 

More Exercises for the Slate, 

4. What will 5,66 bushels of rye cost, at $1,08 a bishel." 

J. $64138, or $6, 11 c, 2/o m- 

5. How many gallons of rum in ,65 of a barrel^ each barrel 
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conlainiiig Z\^ ^lloni '-S0475. In ,8 of a barrel ?-25S. lo 
.4*<> of a barrel.M323. In ,6 of a barwl ? 189. In 112b\5 
barrels P-3548475. In 1,75 barrels P-55125. In 125,626789 
barrels P-39572438535. A, 39574,9238535 gallons. 

6. What will 6,6 pounds of flour come to, at ^,04 a pound .^- 
344. At $,03 a pound?-258. At $,035 a poundP-Soi. At 
$,0455 a pound P-^913. At $,0275 a pousd .'-236»0 
4. $1 ,5308. 

7. At $,9 a bushel, what will 6,5 bushels of rye cost .*-585. 
What will 7,25 bushels P-6525. Will 262,555 bushels .?- 
2362995. Will ,62 of a bushel .'•-SSS. Will 76,75 bushels ?- 
69075. Will 1000,0005 bushels P-90000045. WUl 10,00005 
Uushels ?-9000045. ^.1227,307996. 



DIVISION OF DECIMALS. 

^ HiTT. In multiplication, we point off as many decimals 
in the product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as dirision proves inul 
ti plication, by making the multiplier and multiplicand the divisor 
and quotient, hence there must be as many decimal places i» 
the divisor and quotient, counted together, as there are decimal 
places iQ the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much waa 
it a yard ? $8,7?= 875 cente, or lOOths ; row, 875 -^ 5 = 175 
cents, or 100ths,sss$l,75, Jns. 

OR* 

By retaining the sepamtrix, and dividing as in whole nam- 
bers, thus : — 

As the number of decimal places in 
the divisor and quotient, when count- 
ed together, must always be ec^ual to 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
two in the dividend, by pointing off two decimals in the 
quotient, the number of decimals in the divisor and quotient 
will be equal to the dividend, which produces the same result 
is before. 

^. At $2,50 a barrel, how many barrels of cider can I hava 
^ $11 r $11 =3 1100 cents, or lOOths, and $2,50 =» 250 cents, 
tx lOOths •. then, dividing lOOths by lOOths, the quotient will e?i. 
Really \»d a whole numwr, thus :— 



OPERATION. 

5)8,75 
Ans, $1,75 
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OPERATION. 

250 } 1 1 00 ( 4^^} barrels, Ans. 
1000 

100 
250 



In this <ezanipie ^ 
we have for an an- 
swer 4 barrels, and 

JM of another bar- 
rel. But, instead 
of stopping here in 
the processywemay 
brin^ the reniain- 
der, 100, into tenths, by annexing a cipher (that is, multiplying 
by 10), placing a decimal point at the right of 4, a whole nun* 
ber, to keep it separate irom the lOths, which are to follow 
The scparatriz may now be retained in tiie divisor and divi- 
dend, thus : — 

OPERATION. 

2,50) 11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor and quotient 
([being 3^, also the Jecimala 
in the dividend, reckoning 
the cipher annexed as one 
decimal (making 3), we shall find again the decimal places 
in the divisor and quotient equal to the decimal places in the 
dividend. We learn, ako, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to the dividend, to make the decimal places 
equal, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication, (ITLV.) 
vad see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. • 

3. In the 3d example, we were required to nitiltiply ,15 by ,05 ; 
now we will divide the product ,0075 by ,15. 

OPERATION. ,^^ ^*^^i'^ this exam, 

i-v^^^-,^-. pie (before the cipher was 

,15),0075(,05 Ans. placed at the left of 5), four 
7 5 decimal places in the divi- 

— , dend, and two in the di- 

visor; hence, in order to 
make the decimal places in the divisor and quotient equal to 
the dividend, we must point off two places for decimals in the 
quotient. But as we have only one decimal place in the quo- 
tient, the deficiencj( must be supplied by prefixing a cipher. 
The above operation will appear more evident by common 

iVactions, thus : ,0075= yt/x/W* '^^ >15 = iVV > now ttAAttt » 
Avided by ^ by inverting ^ (IT XLVIL), thu8,^gyJ^U^ 

■«THMir=Tfr(r= »05, jSw*., as before. 

13 
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From these illustrations we derire the (bllowiog 

RUJUE. 

Q. How do you write the numbert down, and divide T 

A. As in whole numbers. 

Q. How many figures do you point oflT in the quotient for deciroais T 

A, Enough to make the number of decimal 
places in the divisor and quotient, counted to- 
gether, equal to the number of decimal places in 
the dividend. 

Q. Suppose that there are not figures enoogh in the quotient fitr 
(his purpose, what is to be done ? 

A. Supply this defect by pressing ciphers to 
said quotient. 

Q. What is to be done when the divisor has more decimal places 
than the dividend t 

A. Annex as many ciphers to the dividend as 
will make the decimals in both equal. 

Q. What will be the value of the quotient in sueb cases 7 

A. A whole number. 

Q. When the decimal places ui the divisor and dividend are equal, 
and the divisor is not contained in the dividend, or y/hea, there is a re 
mainder, how do you proceed 7 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. What places in the dividend do these ciphers take f 

A. Decimal places. 

More Exercises for^tke SkUe, 

4. At $^ a bushel, how many bushels of oats may he bought 
fi>r$300,o0? j9. 1202 buehehi. 

5. At $,12i|, or $,125 a yard, how many jruda of cotton doUii 
ma^ be bought for $16 ? ^. 128 yards. 

6. Boutf ht 128 yards of tape for $,64 ; how much was ii^ » 
yaid ? J. $,005, or 5 mills. 

7. If you divide 116,5 bttrrelaof flow eqnally among 5 men, 

how many barrels will each have ? A. 23,3 barirels. 

JVbt«.-~Th« pupil must contimra to beu in mind, that, before he prooeede 
to add togflther the fi^re* annened to each question, he must prefil eipbeta, 
when required by the rule for pointing o(f. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1875 ?-125. fW $.%;3ft ?-25. For $112,75 ?- 
SO. For $:«84ir> M50. j9. 237,5 gallons. 

0' ir ^,25 will bovd one man a week, how many week* 
can he be boarded for $1001,25 '^45. For $500,85?-$ 
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For fa00,7?-892. For $100^ ?-446. For $«),75?-27. 
A, 828.4 weeks. 

10. If 3,355 bushels of com will fill one barrel, how many 
barrels will 3,52275 bushels fill .?-10r>. Will ,4026 of a bushel .'-. 
12. Willl20,780 bushels ?-36. Will 63,745 bushels i»-19. Will 
40,260 bushels ?-12. ^. 68,17 barrels. 

11. What is the quotient of 1561,275 dlTided by 24,3 .'-642^ 
By 48,6r»-^125. By 12,15 ?-1285. By 6,075 ?«257. 
w?.48li75. ^ ^ ' 

12. What is the quotient of ,264 diyided by ,&?-132. By ^ ?- 
66. By,02?^132. By,04.?-66. By ,002 .M 32. By ,004.?-66 
«. 219,78. 



REDUCTION OF DECIMALS. 

f Li VII. To CHANGE A VuLGAR OR CoMMON FrAO- 
TION TO ITS EQUAL DECIMAL. 

1. A man diyided 2 dollars equity among 5 men ; what part 
if a dollar did he giye each ? and how much in lOths, or decimals ^ 

In common fractions, each man evidently has |^ of a dollar 
jhe answer ; but, to express it decimally, we pioceed thus : — 



OPERATION 

Numer. 
Denom. 5)2,0(,4 
20 

Ans, 4 tenths, s=s ,4. 



In this operation, we cannot di 
yide 2 dollars, the numerator, by 5, 
the denominator; but, by anne»' 
hug a cipher to 2, (that is, niulti* 
plying by 10,) we haye 20 tenths, 
or dimes ; then 5 in 20, 4 times ; 
that is, 4 tenths, ^ ,4 : Hence the 



common fraction f , redvMd to a decimal, is ^, Ans. 
2. Reduce i^ to its equal decimal. 

OPERATION. 

82)3, 00(, 09375 

288 



In this czamnle, by annezmg one 
cipher to 3, maxing 30 tenths, we 
find that 32 is not contained in the 
lOUis ; consequently, a cipher must 
be written in the lOths^ place in 
tlie quotient. These 30 tenths ma/* 
be brought into lOOths by saiMt* 
ing another cipher, making 300 
hundredths, which contain 32, d 
tiroes ; that is, 9 hundredths. By 
continuing to annex ciphers far 
lOOOtibs, £c , diyiding as before, we 
obtain ,09375, Ans, By counting 

the ciphers annexed to the numerator, 3, we shilf fmd them 

equal to the decimal plaoes i« the qnotieat. 



120 
96 

240 
224 

160 
160 
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J/bte. — In the last aniwer, we haTe five plaeof for deeimala ; but, as the 9 

in tho fifth place is only txtd ^O " C U" o^ <>-u°^^> '^ *v''' ^ found aufficiently exact 
for most practical purposes, to extend the decimals to only three or four places. 

To know whether you have obtained an equal decimal, change 
the decimal into a common fraction, by placing its proper &- 
nominator under it, and reduce the fraction to its lowest terms. 
If it produces the same common fraction again, it is right ; thus, 

taking the two foregoing examples, ,4t=s-^fj = ^. Again, 
,09375 = Tf*MTr = i&. 

From these illustrations we derive the following 

RULE. 

Q. How do yoa proceed to reduce a common fraction to its equad 
decimal 7 

A, Annex ciphers to the numerator, and divide 
by the denominator. 

Q. How !on» do you continue to annex ciphers and divide T 

A, Till tnere is no- remainder, or until a deci 
mal is obtained sufficiently exact for the purpose 
required. 

Q. How maif^r figures of the quotient will be decimals ? 

A. As many as there are ciphers annexed. 

Q. Suppose that there are not figures enough in the quotient ibr 
(his purpose, what is to be done ? 

A. Prefix ciphers to supply the deficiency. 

Mare Exe^^zcsfor the Slate. 

3. Change jj, f , i, and ^V ^ eqaal decimals. A. JS, ,75, 
,25, ,04. 

4. What decimal is equal to jj^ ?-5. What = f .^-5. What 
f:s tV ?-75. What = ^ .M. A. 1,34. 

5. What decimal is equal to -i^ ?-5. What = f i>-25. 
What = T^ ?-5. What = ^ P-175. What = i% .?-.(J25. A. 1,6, 

6. What decimal is equal to ^.'-llll. What = | P-4444. 
What=A?-10101. What=i.?-3333.* A. ,898901.+ 

* When decimal firactioui continue to repeat the same figure, like 333, Sto^ 
hi this example, they are called Repetends, or Circulatinff Decimals. Whoa 
eoly one figure repea.«. it is calleil a single ropetend; out if two or mor« 
fignres repeat, it is caned a compound repeteod: thus, ,333, Ac. is aaingio 
Topetend, ,010101, &c. a compound repetend. 

When other decimals come before circalatiog decimals, as ,8 in ,8333, the 
itoeiinal is called a nixed repetend 
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t JLiVIII. To REDUCE Compound Numbers to Deci- 
mals OF THE highest DENOMINATION. 

1. Reduce 158. 6 d. to the decimal of a pound. 



OPERATION. 

12)6, Od. 
2 ) iT^Ts. 



In this example, Gd.ss-^ of a shil- 
ling, and -fjy reduced to a deeimal bj 
U LVll., is equal to ,5 of a shilling, 
which, joined with los., makes=15,5s. 
In the same manner, 15,5 s. -^ 20 s. 3=r 
,775je, Ans. 



It is the common practice, instead of writing the repeating figurei several 
times, to plaice a dot over the repeating figuie in a single repetend j thus, 111, 

Jtc., is written 1 ; also over the first and lost repeating f^re of a compound 

repetend ; thus^ for ,030303, Slc. we write, ,03. 

The value of any repetend, notwithstanding it repeats one figure or more an 
rnfinito number of times, coming nearer and nearer to a unit each time, though 
never reaching it, may be easily determined by eommon fractions j as will 
appear from what follows. 

By reducing ^ to a decimal, we have a quotient eonsistingof ,1111.^ 4tc.,that 

is, the repetend ,1 *, •^, then, is the vahie of the repetend 1, tho value of ,333, 

Ice. ; that is; the repetend 3 must bo three time* as much ; that is, ^ and 

A—^i ,5=^i,and,§ = J=l whole. 

Hence we have the following RULE for cbangiog a single repetend to its 
equal common fraction : — Make the given repetend a nuraerator, writing 9 
•oderneath for a denominator, and' it is done. 

What is the value of ,i? Of ,3? Of,4> Of ,7? Of ,8? Otfii i«f . |« 

h #' h f ' f • 

By changing -^ to a deeinal, w* •hall hars ,010101, that is, the lepetend 
j61. Then, the repetend ,04, beiug 4 timoa as much, miwt bo <^, and ^ 
aiust be ||, also ,45=r||. 

If -K^^ be reduced to a decimal, it produces ,doi. Then the decimal ,004, 

••eing 4 times as much, is g-^^» and )036ss^^. This principle will b« 
tme for any number of places. 

Henee wo derive the following RULE for reducing a circulating decimal t» 
a common fraction : — Make the given repetond a numerator, and the denomi- 
«ator will be as many 9s as there are figures in the repetend. 

CSiange ,1*8 to a common fraction. ^. ^^ == •^. 
Change ,7§ to a common fraction. JS. X^ = •^. 
Change ,003 to a common fraction, jfl. -g-f^ = "^^^ 
In the following example, viz. Change ,83. to a common fraction, tm r»> 
peating fignro is 3, that is, ^, and j6 is ^ ; then ^, ins*'^ of being | off 

13* 
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Hence we deriYe the foUowin|^ 
RULE. 

Q. How must the sever^ denomiDalions be ulaced T 

A. One above another, the highest at the 
bottom. 

Q. How do you divide 7 

A, Begin at the top, and divide as in Reduc- 
tion ; that is, shillings by shillings, ounces by 
ounces, &c., annexing ciphers. 

Q. How long do you continue to do so t 

A. Till the denominations arc reduced to the 
decimal required. 

More Ezerdstsfor the Slate, 

2. Reduce 7 a. 6d. 3qu. to the decimal of a pound. 

Jl. 37812!>£ 

3. Reduce 58. to the decimal of a pound. j9. ,2£VjB. 

4. Reduce 3 farthioffs to the decimal of a pound. 

Ji. ,003125JB. 

5. Reduce 2 qni. 3 na. to the decimal of a yard.^ A. ,0875 yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. J?. $,375. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

J. ,7^75 Jh, 
0. Reduce 8 £. 17 a. 6 d. 3 qn. to the decimal of a pound. 

jf . 8,878125jS. 

a vnit, is, by beiof in the socood plaee, ^ of -^ ss ^ ; then -^ sod -^ 
•Mod together, thus, ^. + ^ = J^ « §J, .Au. 

Hence, to find the value of a mixed repetend — First find the T&lae of tb* 
repeating decimals, then of the other deelniala, and add these results togethes. 

S. Change ,916 to a common fraction. Ji, -^j^ + g J^j sss |- J^ sss -^^ 
3. Change ^S03 to a common fraction. Jt. 



To know If the result be right, change the common flraction to a declSMl 
again. If it produces the same, the work is right. 

Repeating decimals may be easily multipliei^ subtiaeted, 4te. by first ndam- 
fog them to their equal common firactions. 
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5 LilX. To REDUCE Decimals of higher Denomina- 
tions TO Whole Numbers of lower DENOMiNiW- 

TIONS. 

T%is rule is tks reverse of the last. 

' liet us take the answer to the first example. Reduce ,775iS 
to whole Doiiibera of lower denommationa. 

OPERATION; , 



1 



£ ,775 
SO 

8. 15,500 
12 



In this example^ ,775£. reduced 
to shillings, that is, multiplied by 
^, gives 15,5, (for ciphers on the 
right o^a decimal are of no value ;) 
then the decimal part ,5xl2cs8 
6,00»6d. ^iw. 15s.6d 

d. 6,000 

Hence we derive the following 

RULE. 

Q. How do ^yott proceed f 

A. Multiply the given decimal as in Reduc- 
tion; that is, pounds by what makes a pound, 
ounces by what makes an ounce, <&c. 

Q. How many places do you point off in eaeh product for decimals 7 

A> As many as there are decimal places in the 
given decimal. .. • 

Q. Where' will you find the answer f 

A. Tlie several denominations on the left hand 
of the decimal points will be the answer. 

More Exercises for the Slate, 

The following examples are formed hy taking the answers in 
the last rule ; of coune, the answers in this may be found in the 
examples of that, nie examples in each are numbered so as to 
correspond. 

2. Reduce ,375125£. to whole numbers of lower denomina 
tions. (For Atis. see ex. No. 2, IT LVIII.) 

3. What is the value of ,25 of a pound ? 

4. What is the value of ,003125 of a pound ? 

5. What is the valup of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar ? 

7. What is the vilue of ,9375 of a yard ? 

8. What is the value of ,7375 of a poujKl Troy ? 
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Application of the ttoo foregoing Rules, 

I. What will 4 jaria of cloth cost, in* pounds, at 7a. 6d. • 
jardf 78. 6 d., reduced to a decimal, ss ,375£. x 4 ▼de.m 
£1,500 

20 

10,000 ^ii«,l£. lOs. 

S. At $6 a cwt., what will 2 cwt. 2 qn. office coet ? A, $15. 

3. At $20 a ton, what will 15 cwt. 2 qn. of hay cost ? 

A. $15,5a 

4. What cost 6 cwt. qr. 7 lbs. of sugar, at $ 11 ^ a cwi. ? 

5. What cost 60 gals. 1 pt of rum, at $ ,78 a gallon ? 

^. $46,8971^0 • 

6. At $1,25 a l»ushel, what will 36 bu. i^. 4 qts. cost? 

A. t45,156Vyir- 

7. At $4,75 a yard, what will 26 yds. 2 'qrs. of broadcloth 
cost? A, $125^7^. 

8. At 2£. 10 s. a cwt., what will 6 cwt 3 qrs. of rice oust? 
2£. 10 8. s= 2,5jS., and 6 cwt. 3 qrs. s 6,75 cwt. ; then, 6,75 X 

2,5 = 16,875£. x 20 = 17,5 s. X 1-2 = 6 d. A. 16£. 17 s. 6 d. 

9. What will 6 gallons 2 ets. of brandy cost, in pounds, at IS 
shillings a gallon ? w9. 4£. s. 6 i 



Rli-DUCTION OP CURRENCIfiS. 

If LiX. An tpology may by some be deemed necessary Um 
tihe omission, in this work, of rauuti tjiat is contained in othei 
treatises, respecting what is called "' the currencies of tiie differ- 
ent United States." The author, however, deems ii ratlier 
necessary to apologize fbr introducing the subject at all. Those 
merely nominal currr;ncies, onginally derived from Great 
Britain, have long been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be necessary to retain a brief notice of it in elementary 
works. 

JVM«. — It was not intended that the fi»Ilowing Table should be exact in erary 
fNirticuIar to a mill, but enouffh m to eorresp<md with the neeimiary ealcdl*- 
tiona current among men of buaineaa : sod, as auoh, it will be committed to 
•nemmry more easilv. 

The desiim of the Table is not that it shmiHl be learned bv«ote, but by 
actual calculationa from a Tew data: thoa, as 1 fiutbing ia } of a cent, thea 
8 Arthings are |. Again, as 3 d. u 4 centa, aod 3 a. are 60 eents, then 3 a. 94 
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$n S4 ecnts. It woalt! be #«ll for the tcMhw to direct the attention of the 
(Kipil to this object bj e;ipluiation«< 

r 



Repeat the 



1 farthing . 

2 farthings . 

3 farthings . 

4 farthings . 

1 i. 

2 
3 

4 

44-, 
6 ' 



TABLE. 



»M 



an 



am 



i 
1 



M« 



am 



ara 



6 

7 

8 

9 

10 

11 

12 



art 



ara 



are 



are 



aie 



ara 



fn 



eta. 

H 

4 

5i 

7 

10 
11 
12.1 
14- 



S. 

1 aad 
1 aod 
1 uid 
1 and 
1 «ad 
1 and 
1 and 
1 and 
1 aad* 



d. 

1 ara 
2ara 
u an 
4 an 
6 an 
6 ara 



of a puwy, • 

of a pennjr, • 

o( a penny, • 

penny, • 

d. eta. 

oris 

ot21 

orfi'^ 
.2:4 
or 25 
or 20^ 



or . . ^ of a cent 
or .. I of a cent 
or . . 1 cent. 
or . . 1^ cent. 

d. 



13, 
14, 
15, 
16, 
17, 
18, 



.'19,. 



7 an 

8 an 

9 an 21, 0,29 



20, er 27 J 



m 



: ^ 10 art 22, « tjpi 

1 amTll an 23 



, orfli 



15 1 «Kl "12 an 24; or ^i} 



2 H^J" 3^ 27, or 37^ 



1. d. 

.« and O an 
2a»l9an 
O and U ara 
O and 3 an 
«5 and O an 
<i and 9 an 
4 awl ara 
4 and 3 an 
4 and 6 an 

4 aad 9 an 
O and U an 

5 and 6 aw 6Q| or 
G and ara 72, or 



30, 
33, 

30, 
39, 
42, 
45, 
48, 
51, 
54, 

57, or 

60, 



or 



or 



ett. 
42 
46 
50 
54 
5&i 
62J 
068 
71 
75 
79 
83^ 
91§ 
100 



1. At 3 fiurthings a yprd, what will 2 yards of tape cost in 
cents? • . 4^ 

2. What will *^ sticks of [twist cost, in cents, at | d. a 
stick?* At Id. a stick? At ^d. a stick? 

^3. At 7 d. apiece^ how many* cents will buy 1 inkstand ? 
WiUbuyS? WaibuyS? 4? 6? 6? 
"* i How many cents mast 'you pay for '2 rulers, at 9d. 
apiece? For 4? For 6? For 8? For 16? For 24? 
For 32? 

8. What will 3 yards of laee come to, in cents, at 1 s. 6 d 
a yard? What wUl 3 yards ? What will 4 yards P What 
will 6 yards ? 

6. When oats are 3 s. 6.d. a bushel, how many cents will > 
buy 2 bushels ? 

7. When nre is 3 s. a bushel, how many cents wiM buy 
2 bushels ? fiow many 3 bushels ? How many 4? How 
many 8? 
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8. When earn is 48 6 d. a bodiel, what are ^ bvnheb 
worth in cents? What 4 bnsbels ?, What 8 bushels? What 
12 bushels? ^ 

9. How many cents make a doflar ? ji. lOOL 

IOl If a Latin Grammar cost 6 shiDings, how many doK 
lais wiU buy 2? How many 4? How many 6? How 
many 8 ? How many 20 ? 

11. What win 2 barrels of floor come to, at 30 shillings 
per barrel? What win 3? WhatwiHe? What win 7? 

12. If you buy a book for 1 shilling and 6 pence, and give 
the bookseUer a fifty-cent piece, how many cents in change 
must he give you ? 

13. If you buy a Latin Grammar for 4 ahfllings and 9 
pence, and give the bookseUer 1 dottur, how many cents 
must he pay you ? 

14. If you have 4^ penee a week, how many weeks wiU 
come to a doUar ? How many to 2? How many to ^? . 

15. If I pay 1 s. 6d. for 1 meal of victuals, now many 
meals can I have for a dollar ? Fof2 doUars ? For h & dol- 
lar? ForiofadoUar? FofSdoHars? For 4? 

16. When broadcloth is 12 s. jl yard, fbx haw many dol* 
*ar8 can you buy 2 yards ? How many 3 ? How m^ny 5 ? 

17. You buy a hat for^8 shilling am g?ve the store- 
keeper a five dollar bill ; how many dcylars must he give 
you in change ? * ? 

18. How many centi are 2s. 2d.?, m.5d.? 2s.7dLl^ 
2s.l0d.? 3s.ld.? .3p.'5d.? 3s.&f^ 4s.*2d,? 4*a 
6d.? 4s.7d.? 7s.7d..^ 9s.0d.a* lb3.6d.? 12s.? 
12s.6d.? 12s.9d.»-^airfL 1^6d.P 158&? 15 s. 
6d.? 15s.9d.? 168.6<flF 17s.6d.?. Igs.? 218.? 
248.? 27s.? 308.? 36s.?' 428.? 488.? Ms.!" 

eos.? 66s.? •••:..' 

• '- — W*: — 
Q. What 19 thai, which yoo have now beta doiog, ealled T 

A, Reduction of Currencies. ' 

Q. Are pounds, shillings, pence and ^farthings the same in sft '« 
oomtries 1 

A. They are the same in name, but not in 
▼alue. 

Q. What was their valiM fonneriyin England and .her Ameiicm 
eolonies? 

A, The same. 

Q. What has occasioned the differeace ia vahief 
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A. The legislatures of these colonies emitted, 
or put in circulation, bills, which depreciated ip 
value in various degrees.* 

Q. MThat is the number of siiillin/p, which it takes in any state^ to 
ntalq^ a crollar, called 1 , 

A. The currency of that state. 

Q. 41ow many sf jliines make a dollar in the New England States^ 
yirginia, Kentucky^ and Tennessee ? 

A, 6 shillings. 

' Q. What name does the currency of these states take ? 

A. The New England currency. 

New England CurpencY. — To veduce thU Currency to 
Federal Mor.ey, and Federal Money again to the same Currency .'— 

Q,. What part of a pound is jl^ or 6s* of this currency 1 

A. jftj = T%- ; decimally, = ,3. 

1. How many dollars in 3£ Ss. 3d. ' 

By reducing 3X. U h 3 ^. to depinials, by IT LVIIL, we have 
3,4125j£. Now, since every ,3 of a pound is a dollar, it is evi- 
dent, that, as many times 'as ^ is contained in 3,4125JS., so many 
dollars there will be, thus : 

OPERATIONf 

\,9)3^]|25 f^' 



The prf|[>il rnunt recollect that, in diviaion 
of (joaimala, there must be the same num> 
her of decimalf in the divisor and quotient 
Uiat tn^ro b in theTdivtdond. There are 4 in 
the dividend, and 1 in the divisor *, conse- 
quently, there must be 3 pointed off in the 
quotient. 



2. How many pnun^s in.^1 

This example Wng the re^ 

we must /nultiply by ,3., • 

OPERATION. 

.«11,375 

,3' 

ft __^.^_^,^______ 

il.3£.88.3d. 3,4125 

20 



'JC^' 



e last,' it is evident that 



8,2500 
12 

MOOO 






, It wilLbereeoIIeetedbythepniMl, 
in pdintmp: off, that there mtwt be as 
many deciqial pla'cen In the product, 
as there are aecimal places in both 
mnltipUcrsnd moltipueaiid. 



I5n ARITHMETIC. 

From ihaae illuiitntionB we ^rive the followiiif 

• KyLE. 

Q. How do yon reduce the New England currency to federal 
money T .<■ 

A, Reduce the question to the decimal of a 
pound, and divide by ,3. » 

Q. How do you reduce federal money to the same currescy 

again ? 

A. Multiply by ,3. 

More Etercises for the Slate. 

3. Bought a building for 17JC. 15 s. 6 d. ; how many dollars 
will pay for it ? A. $51)^. 

4. How many pounds in $59;i5 P-17-15-6. In $177,75?- 
63-0-6. In $355,50 ?-106-13. In $71 ?-21.6. In $142 ?- 
42-12. In$5(Wi>-4yO-8. .^. 412£. la. 

5. What will 15 barrels of flour cost, in dollars, atfiiC. 16s 
N. E. currency a barrel .?-340. At 7£. 10 s. a barrel .?-375. At 
7jC 7 s. a barrel ?-3t>750. At 6jE 10s. 6d. a barrel ."-32655. At 
6£. 4 8. Gd. a barrel .'-31125. .i. $1730. 

(i. What will 4 acres ot' land cost in pounds, at $50 an acre ?- 
60. At $49*an acre.?-58-16. At* $16 an acre .'-57-12. At 
$25 an acre .'-30. At $12 .an acre ?-14-8. At $24^50 an 
acre .'-20-8. ./J. 250£. 4 s. 

7. What will 4 acres of land cost injbderal money, at 15jC. 
Ml acre .'-200. At U£^ Us. an ac.-e .'-ip6. At 14je. 8^. an 
■ere .'-192. At 14JS. 4 s. an acre.'-id9^. At 3£.128 am 
acre .'-48. At 7£. 4 8. OB icre ?-96. ^. $y2J',m"'5'*' 

8. What wilM*/ barrels of rum cost, 4n4>ound«i) lit- $22,76 e 
barrel '-102-7-6 At ,$23,75 a barrel .'-106-17^. VAf$fi}0,75 
m barrel .'-93-7 d. A. mi£. 12 s. 15 d. • ^ 

9. A gentleman in Virginia purchased a bouse for 300£. 16 ■« 
6d.,-l'002583, 40 aoi^s ofland for 61£. 5 s. 6d.,-20425, and ex- 
pended for repairoilOOjS. 9a. 8 d.-304944. Wjiat did the whole 
amount to in federal money ? A. $1571,777. ' 

• 
New York Currency.— Q. What is nicurreneyoTNew 
York, North Carolina and Ohio caHed? 

A: New York currency. 

Q. How many shillings make a dollar of tfus currency 7 

A. 8 shillings. 

Q. Wb^it part of a pound is 8 s. f 

A. ^ ^ tV ; decimally = ,4. 
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Rui.s. Q* H«w<djyou proceed to reduce this currency to Mtni 
money, and federal money to the same currency again ? 

A. Take ,4, and proceed with it as with ,3, in 
the last rule. 

Exercises fsr the Slate. 

1. Change 204£. 18 s. to ddlars and cents. 

204£. i8 B. = 204,9£. -^4 = $512^% Ans, 

2. Change to federal money 409£. 168.-103450 ; 1%£. 128.- 
34150; 413£. 168.-103450; 49£. Id S.--124 ; 50£. 28.-12525; 
Hi00£.-1500. ^.$4149,75. 

3. Will you change into New York currency $22,078 
e.16.7-1; $44,154 .?-17.13-2-3; $88^12 .?-35-G-5-3; #176,634?- 
70-12-11-3. j«. 132£. 98. 3i<l. 

4. What will 20 yards of cloth cost, in dollara and cents, ftt 
15 8. G d. a yard .?-3c!75. At 12 s. 6 d. a yard .^-3125. At 13 s. 
6 d. a yard .^-3375. At 17 s. 6 d. a yard ?-4:i75. A. $147^ 

Pennsylvania Currency. — Q,. What is the cHmncy of 

New Jersey, Pennsylvania, Delaware, and Maryland eaHed ? 

A. Pennsylvania currency. 

Q. How many shillings make a dollar of this currency ? 

A. 7s. 6d. 

Q. What part of a pound is 7 s. 6 d. f 

A. 7 s. 6d. = 90 d., and 20 s. = 240 d.; then, 

Rule. Q. How do you reduce this currency to federal money 7 

A. Divide by f ; tiiat ia, multiply by 8, and 
divide by 3. 

Q, How do you reduce fedsral money to the Mine ctirrencj 

A, Multiply by f . 

Exercises for the Slate. 

1. Change 60 jC. 158. to federal money. 

60£. 15 8. = 60,75je. x8»486-f.3»$162, Ant. 
% Change $162 to Pennsylvania cuirencr. 

$102 X 3=»4»$ -i-8=:r60,75je. = 60£. 158. Ans. 

3. Change to dollars and eents an^ 213333; 250£ I68.> 
tiGd80; 240£..4>40; ItL 15* 74^744; 50£. 7s. 2^.-134288 
A II66I2I65+. 

4. Wii *''>u change lo Pcnua^lvania currency $9,50 P-3-11-3 
5W^50 ^-lO-l^J . $*7;'-»jr6; f85^?-32.1.3; $42,25? 
15 16-10-2; $126,76 f-«7-lU-7-;^ J $(a3,75.>-237-13-1-'i 

^. 368£. 14 s. 4 d. 2 qrs 
14 
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Georgia CaRRENCT. — Q. What is the euneocy of Cnm 

Una and Georgia called 1 

A, Georgia currency. 

Q. How many shillings make a dollar of this currency T 

A. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. T 

A. 4 s. 8d. = 56 d., and 20 s. = 240d. ; then, 

56 d. is ^^ je. z= -3^ £. 

Rule. Q. How do you reduce Georgia cnrreacy to iedera! 
monev ? 

A. Divide by -^ ; that is, multiply by 30, and 
divide by 7. 

Q. How do you reduce federal money to> the tame currency 
again? 

A. Multiply by ^. 

Exercises for the Slate, 

1. Change 835jS. 9 b. to federal money. 

835,45je. X 30= 2506350 -f- 7 » $3580^0, Jhi». 

2. Change $3580^0 to ljl«orgia currency. 

$3580,50 X 7 = 25063^>0-^30 = 835Je. Os. jSns. 

3. Change to federal money 208je. 17 s. 3d.-895125j 104X 
8 ». 7 d. 2 Qrs.-447562 ; 252£. 3 a. 1 d. 2 qr8.-1080669. 

Ji. $2423^356. 

4. Will you change to pounds, shillings, &c., $447,5^? 
104-8-7-1; $895^25 .?-208-17-3; $1080,669 7-252-3-1-1. 

W.565£.8s. lld.2qrs..f. 

English or Sterling Monet. — Q. How many shii- 

Kngs of this money make a dollar ? 

A. As. 6d, 

Q, What part of a pound is 4 s. 6 d. T 

A. 4 s. 6d. = 54 d., and 20 s. = 240 d. ; then, 
$lis2ftV£. = A^- 

Rule. Q. How may sterling money be reduced to federal 
money ? 

A. Divide by A; that is, multiply by 40, and 
divide by 9. 

Q. How do yott change federal money to sterling meney T 

A. Multiply by /^j. 

Exercises for the Slate, 

1 Change 21 i^ 78. 6 d. to federal money. 

2lje. 7s. 6d.s21^75 X 40»355,000h-9« $96, JtitB, 
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9. Change $95 to sterling money. A. 21£. 78. 6 d. 

3. Change i\£. 70. 6 d. to federal money. A. $95. 

4. Change $385 to sterling money. A. 64£. 2 s. 6 d. 

Canada Currency. — Q. What is the currency of Caiiada 
■nd Nova Scotia called ? 

A. Canada currency. 

Q. How many shillings of this currency make a dollar T 

A. 5 s. 

Q. What part of a pound is 5 1. ? 

A* ^ = J. 

RuLK. Q. How do you change this currendy into federal money f 

A. Divide by ^ ; that is^ multiply by 4. 

Q. How do you reduce federal money to Canada currency f 

A, Multiply by i j that is, divide by 4. 

Exercises for ike Slate, 

1. A gentleman, residing in Boston, contracted a deht of 
2M)0JS. 17 a. in Halifkx ; how many dollars will pay the debt .' 

200£. 17 s. = 200,85je. X 4 = $803,40, Ans. 

2. Af residing in Montreal, sent 300JC. Canada currency to 
Bj his corresDondent in New York, to purchase 120 barrels of 
l^'iur. The nour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due .' A. 75£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large auantity of cotton. His cor- 
respondent writes he has purchasea 300 Dales, each containing 
275 pounds, at 10| cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
purchase price i A, 2114jS. 1 s. 3 d. 

JPore^ Chins are esiipuUed in the United States 
according to the foUowing 

TABIiE. 

Livre of France, 9 ,l8j^ 

Franc of France, $ ,18i» 

Guilder or Florin of the U. Netherlands, . . $ ,40. 

Mark Banco of Hamburg, . . . . • $ ,33} 

Rix dollar of Denmark, ( l,0(k 

Real of Plate of Spain, $ ,10 . 

Milrea of Portugal, • 1,24. 

Tale of China, • 1,48 
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Pagoda of India, . . # 1,84. 

Rupee of Bengal, 9 ,50. 

A pound sterling of Great Britain, 9 4,44| 

A pound sterling of Ireland, 9 4,10. 

1. Reduce 500 litres of France to federal money. 

1 UvTe=r$,t8i; then, 500 X IBi «= f92,!>0, j9im 

2. Redace $1)2,50 to Iit^s of France. A. 500 Tivresi. 

3. Reduce 5000 itauca to federal money. J. $1)^)7^50. 

4. Reduce 12500 florins to federal money. A. $5000. 

5. Reduce $5000 to flohna. Ji, 12500 dorins. 



Questions on the foregoing. 

1. How many are 40, 5, and 9, added together ? Hovr 
many 100 + 194-9.' How many 400 4> 50-^254-9? 
How many 500 + 100 + 80+ 20? Howmany89 + 9+ 
8+6.' 

2. How many are 6 times 50? 10 X 100 ? 10 X luOO? 
20X60? 30X40? 

3. What number added to 20 will make 30 ? Will make 
40? WiUmake39' Will make 89? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? Will make 
6? Will make 10? 

6. If the minuend be 40, and the subtrahezid 21, whxt will 
be the remainder ? 

7. If tlie remainder be 40, «nd the suibtrahend 20, what 
will be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the 
dividend be ? 

9. If the quotient be 10, and the dividend 120, wbftt wfl] 
the divisor be ? 

10. If the product of two numbers be 64, and the multi 
plicand 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50 cents a yard? 
(Divide by the aliquot part, found in If XXVIII.) At 33^ 
cents ? At 25 cents ? At 2(» cents ? At lOf cents P At 
I2i cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, € inches in ck 



QUESTIONS. W 

enoference, turn round in eomg 1 fciot, or 12 inches ? !n 

going 3 feet, or 36 inches? In ffoing 5 feet t lU feet ? 
low many times in going across uie street, allowing it to 
be 3 rods, 3 yard", and 1 foot, or G60 inches ? 

13. What must be the circumference of a wheel that 
turns round twice in fi[oingf 2 feet, or 24 inches ? 

14. How many shillings in H d. -f- 6 d. ^ 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£.? 

16. How many pounds are 2 times 30 s. ? 4-|- 10 s. ? 
J 7. Divide 15 s. by 2. 

18. Reduce | to its lowest terras. 

19. Reduce t^j, -^, ^(f, f^, to tlieir lowest terms. 

20. What fraction can you use for -/j, -j^^, ^, f > A ? 

21. What part of a month is 1 day? •^. ^. Is 2 days? 
4. ^ ="iV« ^8 5 days ? ^,-^=z ^. Is 7 days r ^ ^ 

is 8 days.? A. ^(j = ^. Is 9 days? A. A = A- ^ 
15 days? A.U = i' l820 davs? w2. §»=: § 

22. How much is J of i ? iefi? i of t of i ? 

23. How much is f of J? -^ of ■^? 

24. How many times is 2 contained in f ? How much is 
ioff? 

25. How many times 2 in -/r ? (To divide a fraction, we 
mnltip.y the denomin^or, or divt'^o the numerator.) 2 in 
tV? 3 in a? 3iniif? 4infy? 

26. How much is j c\' -^^^ of a month ? ^ of ^ of a month ? 
§ of a month divided by 2 is how much ? How much is ^ 
of §} of a month? 

27. James has ^ of a dollar, Rufus |, and Thomas the 
remainder of the dollar ; what is Thomas's part ? 

28. William had ^ of a ticket, Henry |, and James ^ ; 
what part of a ticket did they all own ? (Find how many 
Sths each had first) 

29. What kind of fractions are the following, viz. i, }, 5i, 
7j,2i. Jof|? 

30. Reduce i to a decimal. 

31. What decimal is equal te ^ ? J ? A :> f ? 

32. James has ,2 of a ticket, William ,5, Thomas ,2, and 
Horry the remainder ; how much does Harry have ? 

33. What is the amount of ,3 -f- ,4 + ,1 ? 

34. Multiply fi by ,5. 

35. How uiidi is ,5 of ^5? 

14* 
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96. How much ia ;3 multipUed by ^? 

97. Divide ^hy fi. 

38. Divide ,8 by ^ 

39. Divide ,6 by ,15. 

40. From ,5 take fS5. 

41. I of 14 is 2; 2, then, is ^ of what nmnber? 

42. j^ of 4 is 2; 2, then, is i of what nmnber' 

43. 3 is j^ of what nmnber ? 

44. 4 is ^ of what nmnber? 

45. 5 is -^ of what nmnber ? 

46. 10 is j^ of what number? 

47. 7 is -^ of what nmnber? 

• 

Exercises for the Slate. 

1.2685 + 87 + 8-1-60= .4.2840. 
2.3789543 — 2689=: .4.3786854. 

3. 7236845 X 1732= A. 12534215540. 

4. 893645 -j- 201 = -tf. 4445f Jf 

6. 7 is T^y of what number ? A. 490. 

7. 26 is i of what number ? A. 104. 

8. 20je. 13 8. 4d. + 100£.158. 6d. + 10d. + 15B. + l».e4 
+ id. + l|d.= j«. 122£.6b. 4d. Iqr. 

9. From IX. 15 s. take 19 s. Id. Ji, 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. A. lift. 

11. Divide 16 by |. .4.24. 

12. Multiply t by 30. A. 25. 

13. Divide f by 30. A. xfe. 

14. Multiply h of i by 15. A. 5|. 

15. Divide i of i by 15. A. t\y. 

16. A man bought 4 hogsheads of molaaaes : tha first eon 

tained 7&| gallons ; the second 63f gallons ; the third 79| gal- 

I(»:«H, and the fourth 59| gallons. How many gallons in the 
wholfe ^ (Reduce the fractional parts to a common denomina 

tor before you proceed to add.) J. 279f5ft[\y. 

.7. 3r0M» + 1^rfV + 6 + 37,5 + T.^W = ^_^^^^ 

18. What is the value of ,990625 of a pound ? 

A. 198. 9d. 3qn. 
10. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes 
A, 29 years, 5 mo. 2 days, hours, 20 minutes. 



INT£R£:ST, 16» 

J^fhU»-^'When U ts required to find tbe distance of tiuie from one date to 
«notL«r, H may be oasify done by flubtractitig the first date from the last, 
reckoning the months according to their order in the year ; thus, Januarv ia 
lat inc., February 2d mo. ; &,c. 

20. What Js the difference i*^ time between March 27, 1827^ 
and February 15, 1828? 

(12) (30) 



In con»patinj interest, we reckon 
30 days to tiie month, aiuJ 12 montlis 
to the year. 



1828, 2(1 mo. 16th day. 
1827, 3d mo. 27th ody. 

^715. 10 mo. 18 days. 

21. What is the difference of time between April ]4, L827, 
and March 16, 1828 ? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20,1828, 
how long was the note on interest ? A.l year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820^ was not paid till Dec. 1 
1828 ; how long was it at interest i A. 8 years, mo. 16 days. 



INTEREST. 



If IjXI. Q. If the interest of 100 dollars for 1 year ia 
6 dollars, what will be the interest of 200 for the same time ^ 
Of 300? Of400.?> Of 600? 

Q. What will be the interest of 100 for 2 years ? For 4 
years? For 10 years? 



Q. What is that which is paid for the use of mone}' called ? 

A. Interest. 

Q, How, then, may it be defined 7 

A. Interest is an allowance made by the bor 
rower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1-year called t 

A. The rate per cent. 

Q. Why called the rale per cent. 7 

A, Because per centj or per centum, means, 
by the 100. 

Q. How, then, is interest compated 7 

A, At so many dollars for each 100 dollars, so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, &c. for 1 year. 



m ARITHMETIC. 

Q. How is it computed on a f^reater or tats ittm iham 100, or m 
UMger or shorter lime than 1 year 7 

^. In the same proportion. 

Q. What 18 the meaning ofper annum t 

A. Each yeary or by the year. 

Q. What, then, is the meaning^ of 6 per cent, per amnun T 

A. 6 dollars for the use of tOO dollars, 6 cents 
for 100 cents, &c., for 1 year. 

Q. Wiien the rale per cent is e«tal>Hshed by law, what is tlia 
JDlerust called 7 

A. The legal, or lawful interest. 

Q. What 1$ the le^l interest in the New England States? 

A. 6 per cent. 

Ate«.~lB the state of New York, it is 1 per cent. 

Q. When there is no mention made of the rate per eent^ what lala 
per cent, is understood 7 

A. The legal rate. 

Q. Whal is the sum lent called T 

A. The principal. 

Q. When ihe interest and principal are both added together, whak 
is il called ? 

A, The amount. 



Since, at per cent., the interest of lOO cents for 1? mo. is 6 cents, the u»> 
terest will always be {^as many cents as there are months; that is, ^ the nnm- 
bcr ot montiis will express in cents the interest of $1 for said months; thos, 
the interest of $1 for 13 months being; 6 cents. 8 roo. will be 4 cents, for 4 is | 
of 8 mo. ; and in the same proportion for any length of time. 

Now, an the interest of any smn over 1 dollar is proportionally more, as 5 
dollars, tor mstance, the interest of which is 5 times as many cents as the iu- 
terest of $1, and as cents are lOOths of a dollar, it follows, that maltiplyin|f 
any denomination, as pounds, dcrffars, cents, &c., by ^ the number of months, 
^iil i;iye a product that will be the interest, either m cents or lOOths, which 
ttro earrly brou.'fit into dollars, or whole nunihsrs, by cutting oflTtwo figures in 
the iwcKluct, (that is, dit'iding by 100.) 

Ihnce, fo find the interest of anj sum of dollars, pounda, 
ahiJingSy cr eagles, for one year or more, we have the following 

RULE. 

Q. How do you proceed 7 

A. Multiply by half the number of moTiths, and 
cut off two figures at the right, (for dividing by 



Menial Exer cists. 

1. What is th& interest of $6 for 4 months ? A. 16 

2. What is the interest of $4 for 4 months ? lO. 6 ctL 

3. What is the interest of $2 for 6 months ? j1 6 cifew 

4. What is the interest of $^ for 2 months ? wl 20 ctew 

5. What is the interest of $80 for 10 months ? A. $4,0a 

6. What is the interest of $40 for 1 year, or 12 months ? 
A. $2,40. 

7. What is the interest of $8 for 1 3rr. 4mo. ? j9. 64 ctk 

8. What is tJie interest of $5 for 1 yr. 6 mo. ? A. 45 cte, 

9. What is the interest of $1 for 4 years ? .4. 24 cts. 

10. What is the interest of $8 for 2 mo..' A, 8ct8. What 
is the amount ? A. $8,08. 

11. What is the interest of $6 for 1 yr.? .4. 36 cts. What 
ts the amount ? A. $6,da 

12. What is the interest of $1 for 4 years? A, 24 cents. 
What is the amount 7 A. $1,24. 

13. What is the interest of 100£. for 2 months ? «/l !£. 
What is the amount ? A, 101£. 

14. What is the interest of 10£. for 1 yr. 8 mo.? A. 1£. 
What is the amount? A, 11£.« 

15. What is the interest of $2,50 for 2 mo. ? ^ 2 cts. 5 m. 
What is the amount? A, $2,525. 

16. What is the interest of $6,50 for 2 mo. ? «^ 6i cts. 
What is the amount ? •^. $6,56!&. 

Exercises for the Slate, 

1. What ly the inU^rest of $240,30 for 3 yrs. 4 rao. t 
3 yrs. 4 mo. s=:40 mo. H- 2=: 20, half the number <^ months. 



OPERATION. 

240,30 
20 

$48,0600, ilns. 



In thU example, m there an two ploeee 
for cents in the maltiplicanrl, there will be 
two tileo io the product^ thes, cutting off 
two more figure*, (for dividiof bjr 100,) we 
have f 48,06, Jfnt, 



2. What is the interest of |400 for 2 yrs. 6 mo. ? A. $(Kl 
8. What is the amount of $500 fur 4 yrs. 1 mo. ? 

A. $622,00. 

4. What is the interest of $75 for 2 yrs. 6 mo. .?-1152. Of 
$^ !»-3750. Of |0OO ?-120. Of $95 ?-1425. Of $660 1- 
9750. j9. $280,50. 

5. What is the interest of $1500 for 4 mo. P-SO. For 6 
«M>.?--4&. For 10 mo. ?-75. For 1 yr. 2 mo.?-105. For 



M ARITHMETIC. 

1 T. 8 mo. P-150. For 4 yn, 2 vao, ?-d75. For 6 yn. 6 mo. ?~ 
665v .4. $1365. 

6. What is the amonnt of $75 fbr 2 yn. 6 mo. ?>8625. Of 
f250f-28750. Or$800?-920. Of ^?-10925. Of $650?- 
74750. -ff. $2150,50. 

7. What is the amount of $615,75 for 5 yn. ?-800475. For 
U yn. 1 mo. ?-1025223. For 7 yrs. 2 mo. ?-d8052d. 

w2. 4^706,22 +. 

8. What is the interest of $7650 for 3 yrs. 3 mo. .^-149175. 
For 3 yrs. 4 mo. .^-1530. For 6 yrs. 6 mo. ?-4298350. Foi 

2 yrs. 2 mo. ?-99450. j*. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. ?-12037. 
For 2 yrs. 3 mo. .?-8512. For 1 mo.?-7537. For 11 mo.?- 
7912. For 1 yr. 7 mo. ?-aai2. A. $44^1+, 



IT LXJti* Biooe dsyi an alwayt either SOUm of a meotb, or 
greator part, as halves, 3di, 4thi, 5Ui«, &e. ; thus, 1 day =i-gl^; 2 days=s 
1^, which, beinf reduced to it* lowest terms, it -^ ; 3 days s= ^, or U^ - 
5 dayB = J^, or X ; 90 days = ^, or.^; it follows, that, if these parte 

be diminished in the same proportion as the months, that is, if half the frac 
tionai (lart be taken for a ranltiplier, tlie product will express the interest fin 
the days-in cents, or lOOths, which, dirided by 100, as before, will be Uie in 
terest required. 

To halre any thing, we divide by 2. 

AMe. — ^It will be recollected, that, to divide a flvction by 8, we eas 
Multiply the denominator, or diride the numerator. 

1. What is the interest of $60 for 15 days ? $60 

15dayfs<^or^mo.-t.8sx^invHipli«r. ^ 

Ans,$ ,15. 

2. What is the interest of $24 fbr 10 days ? $24 

10 days = ^ mo. = ^ -j-2= ^, multiplier. ^ 

Ahs. $' ,04 

3. What is the interest of $iab,60 for 20 days > $120,60 

90 days r= ^ mo. =; ^ -4-S =r ^, multiplier. ^ 

Ans. $,4020 

4. What 18 the interest of $360,60 for 19 days ? $360,60 

18 days= ^ mo. -1-8= ^, mulUpleir. ^ 

Ang. $l,14^^tt 



H^ace, Ut find, the in^ieBt ^pf aajp fiVQ Ibr days, we tuive the 
following 

Q. How do you proceed first t 

A. I find what fractional part of a month the 
days are, and reduce the fraction to its lowest 
terms. 

Q. What do you make the multiplier f 

A. Half of this fraction. 

Cl. How do you balv% ihe fraction ? 

A. Halve the numerator, or double the denom- 
inator 

Q. After you have multiplied by the fraction, what Is to be done 
with th*» product, to g^et.the interest 7 

A, Cut off two figures, as before. . 

Menial Exercises. 

1 What is the interest of $130 for 15 days ? A, 30 cts. 
% Interest of $60 for 15 days ? A, 15 cts. For 10 da. ? 
A, 10 cts. 

3. Interest of $18 for 20 da.? A.Q cts. For 10 da.? 
A. 3 cts. 

4. Interest of $120 for 1 da.? A. 2 cts. For 2 da.? 
A. 4 cts. 

5. Interest of $60 for 3 da.? ^. 3cts. For 6 da.?^. 6 eta. 

Exercises for the Slate* 

1. What is the interest ef $1200 for 2 da. ? $1200 

3 aayf = ^ ^2 =:^^, multiplier. -^jf 

Ans. 40 cts. 

2. What » the interest of $600 for 20 da. .' $600 

20 d»y« = fg = 1-^-3 = ^, multiplier. ^ 

Ans. $2,00 

3. What is the interest of $2400 for 15 da. ? A. $6. 

4. What is the interest of $3600 for 10 da. •• A. $6. 

5. What is ttie interest of $726 for 20 da. .? A. i 2,42/ 

i\ What is the intrrest of $1200 for 1 da. ?-20. For 3 da. 1 
Tk). For4da.?^0. For5da.?-l. forlOda. ?-2 For 15 da.? 
a. For20da.?-4. For25da.?-5. ./if. $16,60. 



i<W ARlTHMKriO 

7. What is the intereet^of^lSO for 8 yn. 4 mo. 15 <la. ^ f 120 

« vM. <mo. = 100-t-9=5 50, and 15 da. 4 mo.+Sss:}; tlien, ^ qq 
Mie mviTiiilier for the days and rauutha u 504- S 



6000 
30 



j9m. $60,30 



8. What is the interest of $1200,60 for 1 jr. 
•0 mo. ai da. ? * $1200,60 

Ivr. 10mo.=sS3-f-S = llino.; andaida. |^ssf.H-l 

S=^) the multiplier, then, it 11^. > * 

1320660 
48024 



^115. $136,868^ m. 

JVM«. — ^When the days are an even r ember, it will oflontimei be found con- 
Noieot to find what fractional part of a month half the days will be, without 

Halving the fraction afterwfaids; thos, for SO days, take 10 daya = ^=-^^ 

tite multiplier. 

9. What is the interest of $180 for 29 days ? A. 87 cts. 

10. What is the amount of $180,60 for 2 yrs. 4 mo. 20 da. ? 

A. $ 206,486. 

11. What is the amount of $36,60 for 2 yrs. 1 mo. 5 da. ? 

^.$41,205^. 

12. What is the interest of $300 for 1 yr. 6 mo. 15 da.?- 
2775. For 2 yrs. 6 mo. 15 da. .^-4575. For 5 yrs. 4 mo. 10 da. >^ 
e050. For 4 yrs. 4 mo. 5 da. P>7825. A. $212,25. 

13. What is the interest of $600,50 for 2 yrs. .?-7206. F«r 
1 yr. 8 mo. P-6005. For 2 yrs. 8 mo. 1 da. ?-9618. For 5 yrs. 

7 mo. 12 da. .?-202368. For 8 yrs. 4 mo. 4 da. ?-30065. 

A, $731,308. 

14. What is the interest of $700 for 1 yr. .?-42. For64 mo. * 
8275. For 4 mo. .?-14. For 20 da. .?-23?3. ^.$81,083. 

15. What is the amount of $60000 •^- 3 da. .'-60030. For 

8 da, .?-60080. For 9 da. .'-60090. ^.$180200. 

16. What is the interest of $60 for 2 mo. 1 da.?-61. Fo: 2 
PIG 2 da. ?-62. For 2 mo. 3 da. ?-63. A. $] ,86. 

17. What is tlie interest of $60 for 2 mo. 7 da. ?-67. For 3 
mo. 8 da. .'-68. For 2 mo. 12 da. i'-72. A. $2,07. 

18. What is the interest of $1200 for 12 yn. 11 mo. 29 da ? 

A, $935,80. 

The foregoing example, although It is as difficult a one as usually occura, b 
solved by one t&ird of the usual numuer of Agnres required by other methods. 



IF TjXIQ* It M eTi4eat| that, whtn th« ftt« ia «itlier man or let 

ioan 6 per cent., the interest ibr the given rate will be a certain part ni 6 fmt 
cent, 'f thus, 5 per cent, will be -ft a* much as ft per cent., 4 per cent. 4 us 

much, 7 per cent. X as much, Ibc. 

To get 4, X of any number, we multiply by the numerator, and divide by 
the denominator ; and, as the denominator wiil always be 6, and the numera- 
tor the given rate, hence, 

^ To find the interest of any sum^ when the rate is not 6 per 
cent., we have the following 

RUL.£. 

Q. How do you proceed 7 

A, Find the interest for 6 per cent, bb before. 

Q. How do yoa proceed next 1 

A. Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6, 

1 What is the interest of $C00 for 1 yr. 2 mo. and 1& days, 
at 5 per cent. ? 

600 

H mo. 

4200 
150 



4350 int. at 6 per cent. 
5 



6)21750 

Ans, 9 36,25 int. at 5 per cent. 

2. What is the interest of $240 for 2 yrs. 6 mo. at 1 per cent. ?> 
5. At 2 per cent. .?-12. At 4 p<»r cent. ?-24. At 6 per cent. ?- 
36. At 10 per cent. f-W. At 5^ per cent. ?-33. ^. $171. 

3. What 18 the interest of $480 for 3 yrs. 2 mo., at 15 per 
eent. ?-228. At 20 per cent. .^-^04. At lOf per cent. P-16340. 
At 15^ per eent. ?'235G0. At 7 per cent. .^-10640. 

Ji. $1037,40. 

4. What is tlie interest of $600 for 15 mo., at 2| per cent. ?- 
20625. At 3| per cent. P-28125. ^. $48,75. 

5. What is the interest of $600 from January Ist to March 
Ist i*^. From J,anuary 15th to May 15th ?-12. From January 
15th to September 15lli ?-24. A. $42. 

6. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827.^-590. From March 29th, 1820, to March 

15 



I9t ARITHHK'nC. 

tdth, 1896i>-680. From M«r«li I6th, 1890, to March 16th, i&U P- 
620. ^.$18d0. 

7. What is the interest of $(30 from June 1st, 1S26, to No- 
vember 1st, 1827?-4)J0. From April lot, 1825, to August 16th, 
1826 ?-4iJ5. From July 4th, im, to August 19th, 1828?-1125. 
^. $21 ,30. 

8. What is the interest of $900^ from September 5th, 1825, ts 
September 25th, 1826 .M. From August 9th, 1826, to Decerns 
bejr 24th, 1827 ?'-2475. .tf. $25,75. 

9. What is the amount of $180 from October Ist, 1626, io 
December 1st, 1830 ? w4. $225. 



IT XiXIY* A oonoise and praetioal Rid$ fir ike SiaU of 

J^eio Yorky in which the interest is estabtished by law at 7 per 
cent. It has been remarked, that 7 per cent, is I* of 6 po 
cent, 'f that is, ^ more than 6 per cent. : hence, 

Q. To find the int^est at 7 per cent., what is Uie 

A. Add \ of the interest, at 6 per cent, (found 
as before), to itself; the sum will be the interest 
at 7 per cent. 

JVote. — The interept for any rate per cent, majr be (band In the aamo maii- 
ner, by subtracting, when the given rate {■ under per cent., and adding, when 
it ia more. 

1 . What is the interest of $360 for 20 days, at 7 per cent. . . 
ffewMetJufd, Old Method. 

$360 $360 

7 



i) $ 1,2 at 6 per cent. 1 — ^^^)252 

20 210 



Ans. $1 ,4 at 7 per cent 15 = ^ ) 1 5 

5 = i)_35 

Ans. $ 1,4 

2. What U the interest of $60 for 2 yrs. 4 mo,, at 7 per 
cent. ? .i. $9,80. 

3, AVhnt is me amount of $120,60 for 1 yr. 6 mo. 10 da., at 
7 per ceoi. ? A $133,497f j m. 



INTfiRXST. Itl 

4. What is the Amcmiit of $941,^ ibr & mo. 20 da. ?>2505B. 
For 1 mo. 1 da. i>-.242653. For 1 yr. 4 mo. 5 da. ?.^63946. For 
2 yrs. 6 mo. 35 da. F-284582. A. $1041,761 +. 



If !E<XV* Since 6 per cent, is $6 on $100, that is, yj^ 

of the principal, and 5 per cent, t^o*; ^<2>} hence, 

To calculate the interest at any rate per cent., when the time 
in 1 year, we proceed as follows : 

RULE. • 

Multiply by the given rate^ and cut off two 
figures, as before. 



-]. What is the interest of 
$220,40 for 1 yr., at 9 per cent? 



9220,40 
9 



9 1 9,8360 ^n5. 

2. What is the interest of $1200,30 for 1 yr., at 12) per 
cent. ? .S. $150,03,7. 

3. What 18 the amount of $80,10 for 1 yr. at 2i^ per cent, f- 
82102. At 5 per cent. ?-64105. At 10 per cent. .'-8811. At 
4i per cent. P-83704. At 19| per cent. ?-95919. 

^. $433,94 +. 

If IiXVI. COMMISSION. Q. Wiicn an allowance of am 
much per cent, is made to a person called either a correspondent, 
factor, or broker, for buying^ or assiatisg in buying and selling goods 
for his eniployer, what is it called 1 

A. Commission. 

Rule. Q. Since commission, insurance, buying and selling 
slocks, and loss and gain; are rated at so much per cent., without 
regard to time, how may all these be calculated 7 

A. Multiply by the rate per cent., and cut off 
two figures, as in the last rule. 



1. What would yon demand for eelling $400 worth of cotton, 
for 2[| per cent, commiatfion ? 

$400 X 3j^> and'cattiny off* two llffufe8,9$10, oominfMifoa, Antk 

2. My correvpondent informs me that he haa parehaa^ goMN 
to the amount of $5000 ; what will hb commianon amount to 
at 2<^ i)er cent. .? ./^. $125. 

3. What muat I be allowed for i e llii ig 300 pounds of indigo 
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at $2,50 per lb., for 2 per cent, commission ?-t5. For S$ pei 
cent?-20625. For 5 per cent. P-3750. For 6i per cent. P-4876. 
For 7 per cent. ?-5350. A.$IUJ37^ * 

INSURANCE. Q. What is the allowance of so mueh per cent 
made to persons, to make g^ood the losses sustained by fire, storiui 
6Le., called 7 

A. Insurance. 

Q. By what name is the instrument that binds the eontractii]^ par 
ties called ? 

A. Policy. 

Q. What i» the sum paid for insurance called t 

A. Premium. 



1. What will be the premium for insuring an East India ship 
valued at $25000, at l^ per cent;. ? ^. $3b75. 

2. What is the premium for insuring $2600, at 20 pei 
Gent.?-520. At 30 per oent.?-780. At ISj per cent '-481. 
26i| per cent. .'.689. w4. $2470. ^ 



STOCK. Q. What is the general name for all moneys invested 
m trading companies, or the fonds of government, called ? 

A. Stock. 

Q. When ^100 of stock sells for jf 100, how is the stock sa.'d to be t 

A. At par. 

Q. When is it said to be above par, and when below par 1 

A. When $ 100 stock sells for more than $ 100, 
it is said to be above par ; when for less than 100, 
below par. 

Q. When it is above par, what is it said to be f 

A. So much aavance. 



1. What is the value of $2500 of stock, at 106 per cent ; 
that is, 6 per cent, advance ? .4. $2500 X 106 s= $2650. 

2. What is the value of $1000 of insurance stock, at 95 per 
cent ; that is, 5 per cent, below par ? A. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent 
below par ; that is, 97 per cent. ?-] 164. At 112 per cent., or 12 
per cent, advance M344. At 87^^ per cent?~1050. At 1^ 
per cent advance ; that is, IV^ per cent .M350. Ji. $4908. 



ICrrUREST. 17^ 

JLOSS AND GAIN. 1. Bought a pieee of broadcloth for $80 ; 
>ow much must I sell it for, to gain 10 per cehl. ; that is, 10 
per cent, advance, which is 110 per cent, on the cost ? $80 X 

2. Bought a hogshead of molasses for $50, and, 5 gallons 
having leaked out, I sold the remainder at 10 per cent, loss ^ 
that is, 10 per cent below par, being 90 per cent, on the cost ; 
what did 1 get for i«? ^. $45. 

3. If I pay $50 for a piece of broadcloth, how must 1 sell tho 
same so as to gain 20 per cent. ', tliat is, 20 per cent, advance, 
or 120 per cent, on the co»t ? ^. $60. 

4. Bought rum at $1^ per gallon ; and, by accident, so 
mnch leaked out, that I am content to lose 20 per cent. ; how 
must 1 sell it per gallon ? A. $1. 

5. A merchant bought 400 barrels of flour for $3500; how 
must he sell it per barrel, to gain 25 per cent. P A, $10,93|. 

6. Bought sugar at 15 cents per lb, ; at what rate must 1 sell 
it a ib. so as to gain 20 per cent. .^-18. So as to gain 25 per 
cent. .^-1875. 30 per cent..M95. 40 per cent. .^-21. 45 per 
cent..?-2175. 50 per cent.?-225. 05 per cent. P-2475. 75 

Ser eent. .^-2625. 90 per cent. P-285. 100 per cent, or to 
ouble my money .?-30. A, $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
net, at 64 cents per lb.-1875; 30 pipes of wine for $1,12^ per 
gallon-425250 ; 3 hbds. of rumfor 90 cento per gallon-170iOv 
40 barrels of flour for $7^ per barrel-:)O0 ; and 40 bushels of 
salt for 7 s. 6 d. or $1,^^ per bushel'-50 : how much must all 
the said articles be sold for, to gain 50 per cent., being 150 per 
eent. on the first cost ? A, $9S^1,40. 



t LiXVIl. Time, Ratb per cent., and Amount 

GIYEN, TO find THE PRINCIPAL. 

1. What sum of ready money, put at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to $220 ? 

The amount of $1 fl)r 1 year and 8 mo. is $1,10 ; then, $220 
-S- $1,10 = $200) w9n«. 

— t — - 
KuL£. Q. How, then, would you proceed, to find the principal ^ 

A. Divide the given amount by the amount of 
jt 1 at the given rate and time. 



2. Wliat principal, at 6per cent., in 5 years, will amount to $650 * 

ihera to 900, 
jelTLVI.) 

.1 $500 



In this exairple, in dividing $b50 by $1,90. t»e annex two eiphera to 900, fo 
maktt the dcokHial plaeaa in the divisor and dividend equal. (See IT LVI.) 
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1). What principal, at 6 per cent., in 1 year 2 nk^, wID 
amount to $()42 ? j^. $600. 

4. What principal will amount to $691 ,50 in 2 yra. 6 m* ir* 
ila., at G per cent ? j9. $600. 

5. A correspondent has in his hands ^10, to be laid out in 
goods ; afler oeducting his own commission of 5 per cent., kow 
much will remain to he laid out.' 

It ii evident, that the coiiuntMion which he re'seived, added to the Monef 
Uid out, must inalce $310^ hence $210 may bo coniidered the amov^t, ami 
the money laid out the principal ^ consequently, tlie question does doc ditPa 
innterialty from tiie foroguin^. In luch questions as theM, in which time M 
n»t re^rdcd, the amount or$i is the rate pdr ceut. added to $1. 

Il will be recuilected, that 6 per cent, is 6 cents on 100 cents, or $1 ; 5 pet 
cerii., 5 cents ; the amount, then, of $1, at 5 per cent., is 5 cents added to $I« 
making $1,05 ; then, $210 h- $I*,d5 =z $200, Arts, 

G. A factor receives $1040 to be laid out in goods, afler do- 
ducting his own commission of 4 per cent, how much does lus 
commission amount to ? 

The sum laid out, found as before, Is $1000; then, 1040 — 1000 = $40, com- 
mission, the Gnawer. 

7. A factor receives $21jOO, from which he wishes to deduct 
his commission of 5 per cent.; what will his commission 
amount to P j9. $100. 



DISCOUNT. 1. William owes Rufus $1272, to be paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, says to William, I am willing to allow vou 6 per cent, 
tlie lawful interest, if you will pay me now ; what sum ought 
William to pay Rufus ? 

It is evident that he oiu^t to p&y just such a sum as. put at interest, wouM. 
in 1 year, amount to- $1^ ; or, m other words, such a principal as woun 
amount to $1372. This question, therefore, is solved in the same maniwr aa 
the preoeding. $1273 ^ $1,06 = $1900, th»wfM. 



Q. What is an allowance made for the payment of a sum of moaey 
before it becomes due, called 7 

A. Discount. 

Q. What is the sum called, which, put %i interest, would, in the 
Ipven time and rate, amount to the given simi or debt 7 

A. The present worth. 

Q. Li calculating^ interest, what would the present worth be called? 

A. The principal. 

Q. What would ttie given sum, or debt, be called f 

A. The amount. 

Q. What is the discount of an|^^ sum equal to ? 

A, The interest of its present worth for the 
same time. 



C^. As operations in discount are sabstantially the same as in the 
preceding para^aph, What Is tiie rule, which was tiiere given, that is 
a|>p)icabie to discoant 7 

Rule. A. Divide the given sum, or debt, by 
the amount of $1, at the given rate and time; 
the quotient will be the present worth. 

Q. How is the discount found f 

A. By subtracting the present worth from the 
given sum or debt. 

. jyv>t«.-r-lt will l^e recoUeet«d that, when no per cent, is mentioned, 6 p«c 
cent, is undeistood. (^ 

2. What is the present worth of $133,20, due 1 yr. 10 mo. 
hence? w«. $120. '' 

Proof. 3. What is the amount of $120 for 1 yr. 10 mo. ? 
(Perform this example by tlie rule. for calculating interest.) 

Ji. $133,20 
4. What is the discount of $660, due 1 yr. 8 mo. hence ? 

Ji.$GO 
Proof. 5. What is the interest oi" $600 for 1 yr. 8 mo. ? 

^.$60. 

6. What is the discount of $460, due 2 yrs. G mo. hence ^ 

J?. $60. 

7. What is the present worth of $1350, due 5 yrs. 10 mo. 
hence? J9. $\000. 

8. Bouffht goods to the amount of $520, on 8 mo. credit ; how 
much ready money ought I to pay as an equiyalent ? ^. $500. 

(V. Bought goods in Boston, amounting to $1854. for which 
I gaye my note for 8 mo. ; but, being desirous of taking it up 
At the expiration of two months, what sum does justice require 
me to nay ? ^. $1800. 

10. What is the discount of $615, due 5 mo. hence ? 

Ji. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

.4. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
discounting at 3 per cent. ? ^. $1200. 

13. What is the present worth of $51,50, due 6 mo. hence ?~ 
50. Of $204, due 4 mo. hence ?-200. Of $13000, d«e 5 yrs. 
hence ?-10000. Of $9440, due 3 yrs. hence F-8000. 

^. $18250. 

14. What is the present worth of $515, due 6 mo. hence .*• 
{iOO. Due 1 yr. hence ?-485849. Due 15 mo. hence ?-479069 
Due 20 mo. hence .M68181. Due 4 yrs. hence .Ml 5322. 

Jl. $2348,421 +. 



nS ARITHMETIC. 

f LiXVfll^ Time, Rate per cent., and Intbrjbsv 

BEING given, to FIND THE PRINCIPAL. 

1. What niai of money, pat ct interest 1 jr. 8 mo. «t the i«l9 
of 6 percent, will gtin $^,G0 interest? 
The interest of $1 for 1 yr. 8 mo. =s 10 eu. j Umb |0O,GO-|-$,10 sfSOIS, J»m9. 



RuTJE. Q. How, then, would you proceed t 

A. Divide the given gain or interest by the 
interest of $1 at the given rate and time; the 
quotient will be the principal required. 

2. A certain rich man has paid to him eyery year, ^48000 
interest money ; how much money must he have at interest i or 
what principal will gain $4U,t900 m 1 year, at 6 per cent ? 

J. f8000GO. 

3. If a man's salaiy be $12000 a year, what principal at ii»» 
tesest for 1 yr. at 6 per cent would fain the same ? 

.9. $200000. 

4. Paid ^45, tlie lawful interest on a note, for 2 yra. 6 ujo. ; 
what was the face or principal of the note ? A. $300. 



H LXIX* The Principal, Interest, and Time, 

BEING GIVEN, TO FIND THE RaTE PER CENT. 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent, would that be ' 

The interest of $2000 at 1 per cnnt. for 1 rear, ii $20; therefore, $120 -f- 99 
2= $6, that is, 6 per cent., the rate requited. 



Rule. Q. How, then, do you proceed to find the rate per cent. ? 

A, Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time ; 
the quotient will be the required rate. 

2. If I receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent. .' Ji> 6 per cent. 

3. If I pay $2()0 for the use of $2000 for 2 yrs. 6 mo., wut 
IS the rate per cent. ? A. 4 per cent. 



INTJSRKS7 m 

Whrn the Prices of Goods are given, to find 

WHAT IS THE RaTE PER CENT. OP GaIX OR LoSS. 

1. A merchant bought cloth tor $1^ a yard, and Bold it for 
^1)50 ; what was the gain per cent. ? 

In Uiii example^ we u« *«quired to find the rate per cent. The prooeis, 
thon, of Hiidiiij; it^ is aubttantialiy tJie same as in the forogiiiiig oxuiiiploK. 
Jt has been remarked, thut 6 iter cent, is 6 cents on 100 cents ; lliut is, the 

interest is -j^jf of tlie princi{}al 3 which, Mrritten decimaiiy, is ,06; 5 per 

cent, is y^^^ = *05 ; 35 per cent, is -^^ = fS3 ; that it, the rate luay always bo 
Boiisitlored a decimal currietl Id two places, or iOOths. In the last example, by 
subtracting $1,30 from $1,50, wo have 30 cenu gain on a yard, which is -^f^ 
•f the first cost ; ^J^ ^aeaS per eenU, Oe Aiuwer, 



Rule. How, Uiea, do you proceed, to find the rale per cent, of 
gain or loss 7 

Ai Make a common fraction, by writing tlie 
gain or loss for a numerator, and the cost of the 
article the denominator ; then change it to a 
decimal. 



2. A merchant bought molasses for 24 cents a gallon, wliich 
lie sold for 30 cents ; what was his gain per cent. ? 

J. ,2r;s:25pe)rcent. 

3. A ffTocer bonght a hhd. of rum for $75^ from which several 
gallons having leased out; he sold the remainder for $00 ; what 
aid he lose per cent. ? 

Id ibi» •xampie, the dseimai is ,$ ; which, ovriod to two plaeos, is ,90es 

90 per cent., tht , ' 



4. A man bought a piece of cloth 'nr $20, and sold it for $2&$ 
what did he gain per cent. .' A. 35 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9; 
ndiat was the gain per oent. ? 

As two decimal places only are nsigned to tlis rato per cent., ,185 is 
W-figaa 19^ per <wat., that iB,tlia Ifaitrf filace is sa laaay tastks of 1 per cent. -, 

ChuB, 1 per cent, is ,01, and ^ per c^nt. is ,005 s=<^, or ^ ofl per cent. 

A. 124 per cent. 

6. A merchant bonght a quantity of eoods for $3lB,50, and 
aeld them again for $£^Jy39 ; what was nis loss per cent .' 

A. 6 per cent. 

7. What is the gain per cent in buying rum at 40 cents a 
gallon, and selling it at 42 cents a gallon ?-5. At 44 cents ?- 
10 At 46 cents ?-15. At 50 cents .'-25. At 54 cents ?-35. 
At GO cents ?-^. J. 140 per cent 
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8. Bought a hhd. of Tnolasses, containing 112 gallons, at 99 
eents a ^lon, and sold it for ^,2^ a giulon; what was ths 
whole gain, and what was the gam per cent. ? 

A. $2,912, and the ?ajn ,\ = 10 p«r cent 

9. Bought flour at $9 a barrel, and sold it for $10^ a. bane. ; 
what was the gain per cent. ? A, 20 per cent. 

10. If I buy a horse for $150, and a chaise for $250, and seil 
Uie chaise for $350, and the horse for $100, what is my gain 
per cent. ? A $,1^ = 12^ per cent 

"11. If I buy cotton at 15 cents a pound, and seU it for 16| 
eents, what should 1 gain in laying out $100.^ A. $10. 

12. Bought 20 barrels of rice £r $20 a barrel, and paid for 
freight 50 cents a barrel \ what will be mv gain per cent, in 

selling it for $25,6^ a barrel } A, SS per^nt 



t I^XX. The Principal, Rate per cent., and 
Interest being given, to find the Time. 

1. William received $18 for the interest of $200 at 6 per 
cent. ; how long must it have been at interest } 

The intereBt on $300 for 1 yr. at 6 per cent it $1S ; hence $18-1-13= 1^ 
cs \\ yean, the required time, wAu. 



Q. What, then, is tlie Rvls t 

A. Divide the given interest by the interest of 
the principal for 1 year at the given rale ; the quo- 
tient will be the time required, in years and deci- 
mal parts of a year. 

2. Paid $36 interest on a note of $G00, the nfe being 6 pw 
eent ; what was the time \ A.\ year. 

3. raid $200 interest on a note of $1000 ; what waa thA time, 
the rate being 6 per cent. ? ^.4 jr^ars. 

4. On a note of $60, there wai* paid $9,18 interest, at 6 per 
cent. ; how long waa toe note on interest ? 

A. 2,55 vn. »2 yn. 6 mo. 18 dft. 



COMPOUND INTEREST. W9 



COMPOUND INTEREST. 

% LXXI* 1. Ruiiis borrows of Thomas ^500, which he 
agrees to pay a^rain at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being prevented, he wishes to keep 
tlie $5()0 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at ihe end of the 
two years ? 

In this example, if Rufaa had paid Thomas at the end of the first year, the 
interest would have been $500 X 6 = $.'K), which, added to the prioQipal, $500, 
thus, ^-{-30, =530, the sam or atnouut justly duo Thomas at the end of thtt 
first year; but, as it wa»Dot paid then, it is evident, that, for the next year, 
(2d year,) Thomas ought to receive interest on $5!K), (being the amount of the 
first year.) The interest of $530 for 1 year is 530 X 6 = $31,80, which, added 
to $530, =501,80, the amount ibr 2 years; hence, $561,80— $500 = $61,80, 
Compound Interest, tAe .Answer. 

This mode of computing interest, although strictly just, is not authorized 
by law. 



Q. When the interest is added to the principal, at the end of T 
ve»»r, and on this amount the interest calculated for another year, and 
%r on, what is it called ? 

A. Compound Interest 

Q. How, then, may it be defined ? 

A. It is interest on both principal and interest. 

Q. What is Simple Interest ? 

A. It is the interest on the principal only. 

Hence we derive the foUowingr 
RUL£. 
Q. How do you proceed ? 

' A, Find the amount of the principal for the 
1st year, by multiplying as in Simple Interest; 
then of diis amount for the 2d, and so on. 

Q. How many times do you multiply and add ? 

A, As many times as there are years : the last 
result will be the amount. 

Q. How is the compound interest found 1 

A. By subtracting the given sura, or first prin- 
cipal, from the last amount. 



M ARITHMETIC. 

More Exercises for the Slate. 

S. What is the compound interest of $156 for 3 yn f 
$156 s given lum, or iint priac^I. 



9,36 Ts imterest and 
156 =: principal, added together. 

165,36 = anwint, or prine^ for 9d fear. . 
6 



9,9216 =s oempeund i&tereiit 8d year/and 
165^6 ss principal 9d year, added tefether. 



175,2816 ^ amount, or principal for 3d year. 

6 



10,516696 = compound interett 3d year, and 
17 5,2816 = principal 3d year, added together 

185,798496 = amemt. 

156 = first principal subtracted. 

JinS, $2J),798 , rejecting the three iart figutee, as of trifling value 

3. What will be the amount of $500 for 4 years, at compoun* 

interest? ^. $631,238iV-f. ^^"^ ^ ^ . • i • , 

4. What is the amount of $500 for 4 years, at simple inUrr 

«t? J?. $620. ^ ^ 

5. What will be the amount of $700 for 5 years, compound 

interest? .4. $936,757/^ -f-. 

6. What will be the amount of $700 for 5 years, at simple 
interest? j9. $910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest?-! J 91 016. $1500 for 6 years i>-«1277786. 
§2000 for 2 years .?-2247S0. $400 for 7 year8i»-601452. 

^ -^ V .^ ./f. $6167,446^-1-. 

8. What is the compound interest of $150 for 2 yrar8?-1854 
gl6(K) for 4 years .M 199631. $1000 ftr 3 years ?-1910l(x 
$5680 for 4 years .?-1490e69. $500 for 3 yea« ?-9&-i08. 

9. What is the compound interest of $f .00,50 for 2 years, al 
2 per cent. ?-242602. At 3 per cent. ?-365704. At 4 per cent >- 
490008. At 5 per cent..=*-G155l2.- At 7 per cent. ?-4«'0124 
At 10 per cent. P-1261G5. w9. $364,50. 
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• (0. Wh«t is the difference between the rample intemt of 
$200 for 3 years, and the compound interest for tlie same time/ 

^.]|>2,203t^ 

11. What is the compound interest of $600 for 2 jean 6 
months ? 

In calculating the compound interest for months and days, 
iirst find the amount fbr the years, and on that amount caleo- 
Inte the interest for the months and days ; this interest, added 
to tlie amount for the yeatra, will be the interest required. 

4. $04,38,4 4^ 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

A. |107,418TV-f . 

13. What is the difference between the simpk and compound 
Interest <^ $200 for 3 yrs. !>-'^2032. For 4 yis. 6 mo, ?.607Q2. 
For 2 yrs. 8 mo. 15 da. ?-17706. A, $10,044. 

Am the aimrant of $S i« twice as much a* $1, $4, 4 timet as much, Amu, 
hence, we mav make a table contaiaing the amount of the 1£, or $1, for 
•evoral yean, by which thcr aneunt of aoy mud may be easily found for the 
time. 



TABLB5 

Showing the amount of 1£, or $1, for 20 years, at 5 and 6 per 

cent., at compound interest 



1 

2 
3 
4 

5 
6 
7 
8 
9 
10 


5 per cent. 


6 per cenu 


Yeum. 
11 


5 per eent. 


6 per cent. 


1,05000 


1,06000 


1,71033 


1^829 


1.10250 


1,123(50 


12 

13 
14 
15 
16 
17 
16 


1,79585 


2,01219 


1,15762 1 


1,19101 


1,88564 


2,13292 


1,21550 


1,2<)247 


1,97993 


2,2(i090 


1,27628 

1,34009* 

1,40710 


1,33822 


2,07892 


2,3i)iJ55 


1,41851 


2,18287 


2,54035 


1,50:)63 


2,29201 


2,69277 


1,47745 , 


1,59384 


2,40661 


2,85433 


1,55132 


1,68947 


19 
20 ' 


2^2695 


3,02559 


1,62889 


1,79084 


2,65329 


3,20713 



14. What is the compound interest of $20,15 lor 4 years, it 
6 per cent. .' 

By the Table, $1 at 6 per cent, ibr 4 years, is $1,26947, 
Xi^,15» $25,438, amount, from which $20,15 being suh- 

tracted, leares $5,288 f^ 4- . • 

15. What is the amount of $10>50, at 5 per cent, for 2 years % 
115762. For <5 years .M40709. For 8 years .?-1551 32. For 15 
yean i»-218286. For 17 years P-240661. For 20 yeais >-^278GdS. 

$114,914A + . .Ami 
16 



Mmfmm^ stMnph i^ban^ wiD denU^ itMlf in Ipjwn 8 nMrtte; 



evuMMiad, lA a littk no» Uim half that time i that is, in 11 jeaxs, 8 WMrtfaa 
md^ days. Hence, we lee that there in cooeideraMe difference in a few 
Man, and when omnpoiuid interest is permitted to aecuinaiate fof •gem, k 
noMNiiito to a sum abnoat iacndifale. If 1 ceatliaA bemi put at eom|XMind m 



toreit at the commencement of the Christian era, it we«^ have anMontad, ^ 
flie end of the jrear 1837, tea sum greater than could be containod in six ^aO- 
Bon* of globes, each eqoal to our earth in nagnttnde, and all of Bolid gold, 
while the simple interest for the same time would have amounted to oh^ 
About one doUar. The following qaestiaa,ia inaortad, more for Uio «aka oiiB*- 
Mnplifying the preceding atateioent, than for tha pimwee ef iU aohition. The 
amount, however, at compound interest, may ba RMnd, without moijh par- 
plexity, bf ascaruining the amount of 1 cent for 90 yeara, found by the Table, 
Saa making this amount the pliw»pa» for 90 yaaia moie, and aa att fiBr tha 
w4ioIe nttinber of yeara^ 

16. Suppoee 1 cent had been pat at interact at the cooMXtetieeineBt oftta 
OMetiaa era, what wouM it havaaaioantedtoatalaiple) aau what at cooi* 
pound iniaieat, at the and of tha year ltS7 i 4* Simple, f 1,106^;- 
pound, fl <%1647404756B6B94?07a09149747I199997Ma03M^% nearljF. 



EQUATION OF PAYUDSNTS. 

IT LiXXII* Q. Whatis theineaoim;ofafi<a<aon/ 

A, The art of making equal. ,i 

Q. What is equation of payments 7 

A, It is the method of finding an e€]^a) or meaa 
time ibf the payment of debts due at different 
times. 

1. In how many months will $1 gain as much as (2 wfl) 
gain in 6 months ? •^. 6 X ^ = 1^ months. 

2. How long will it take $1 to gain as sMichaff $5 wiB 
gain in 12 months ? j9. 60 montlis. 

3. How many B»onths will it take $1 to be worth as much 
as the use of $10, 20 months? A. 200 months. 



4. A merchant owes 2 notes^ payable as fi>]low8: one of fS^ 
to be paid in 4 months \ the other or ||6, to be^paid in tO months : 
but he wishes to pay both at once : in what time ought he ts 
pay them ? 

4 X 8=r32; therefore, f8 for 4 mo.»fl for 32 mo.,aii4 
toy 6*s60; theief<^«^forlQmo.n|lfor^nio 

14 »» 



EQUATION OF PAYMENTS. *» 

jDherefore,- he might have $1,'93 tnontlu ; aiid'he tnay lieep 

" $^^) iV P*^^ ^^ ^^^S > ^^^^^ i'^y 1^ of OSb months, which w 
d2-i- 14, s=: 6 mo. 13H da., -/ST/i^. 



Q, Hence, to find the mean time of payment, what is the 

RUI.E 1 

A, Multiply each payment by the time, aiid the 
sum of these several fyroduets, divided by the sum 
of the payments, will be the answer. 

AVte. — Th^ rule proceeds on the !«uppo:4ttion^ that what is gaiued by keeih 
tUg the money after it is due, in eqiiui t» what ia ktsx by payiAg[ it before it i9 
due. But this is.not exactly trua, tot XUe !;:;iin isi ei|uul to the intere^^ while 
flte loss 19 equal only to the discount, vyiiich is uiwuyij less than tlie interest. 
BowereF, the error is so trifling, in most cases wiiich oecnr in business, as not 
to make any material difference in the restUt. 



5. A owes B ^^0 ta be paid in G months, $300 in 12 months, 
1(600 in li monUis; what is t}ie equated time for the payment 

of the whole.? .i, G-fif. 

6. What is the equated time for paying $2000, of which $500 
in due in 3 months, $360 in 5 months, $600 in H months, and 

tHe balance in 9 months? J. 02^%^ = (>]J'f months. 

7. A merchant owes $(»00, payable as fuliows: $100 at 3 
months, $*J00 at 5 months, imi Lhe rest at 8 months : but hx. 
wishes to pay tlie whole debt at one time : what is the just time 
lor said payment ? j9. (> months: 

8. I owe as follows, viz. to A $r200, payable in 4 months; to 
B $700f payable in 10 months ; to C $()50, payable in 2 years ; 
to D $1000, Do.yable in 3^ years; to £ $1)270, payable in 20 
months ; and .to F $500, payable in 4 years ; now, what would 

be the equatea time for paying the whole .' ^. 22-}^$^ months. 

Questions on the foregoing. 

1. A man bought a barrel of flour for 2£. 15 a. 6 d., a hhd. 
of molasses for Gj£. 15 s., and a barrel of brandy for 8jS. 15 a. ; 
wliat did the whole cost ? j§.18£,^B.6d. 




3'. What is the product of Ss. 6 rf. multiplied by 2 
4?-.l0. B^7.M7-6. BylO?-l-5. Byl2?-M0. 

jtf.4 



rUM AliiTliMKTK;. 

4. Divide l^ls£. 19 b. 9 d. equally among C mea. 

^. 3£. 13 8. 3i d. 

6. Reduce j-, 1^, and ^, to the least common denominator. 

6. Cliange 2000 francs to federal money. .^. $;;r/5. 

7. Ti(*Tr + ,3 -f tUjj -f <J73 -f f IT Airiy. ^. (373,37505. 

8. Change 4500£. JCngiish or sterling money^ to dollani of 
4«. 6d. eacli. ./?. $20,000. 

9. What is the interest of $21,20 for G months ?-636. For ? 
months 15 days?-;^71. For 14 moniii f-l59. For 10 days P-3&. 
For 5 days ?-l7. For 4 days ?-14. Ji. $1,232 -f. 

10. What is the amount of $300, at 7 per cent., for 1 year ?- 
321. At 3 per cent.?-:i09. At 5^ per cent.?-31G50. At 9| 
per cent. P-32025. At 12i.i)er c<»nt. P-33750. j3. $!()13,25. 

11. What is the discount of $315 for 10 months, at 6 pei 
cent. .M5. Of $550 for 1 yr. 8 mo. ?-50. Of $2(J<i() for 5 yi* 
6 mo. ?-em. Of $121 ,4U2 ior S yrs. 4 mo. 15 da. ?-40()02. 

.4. $7(i5,t502. 

12. What is the compound interest of $560, for 4 yrs. P-146i)87 
For 2 yrs. 6 mo. .'-88092. For 3 yrs. .'-106968. jJ. 342,047. 

13. A merchant bought ^oods ainounting to $368,f)25 ready 
money, and sold tliem aj|[ttiu for $4b8,75, payable in 2 yrs. 
mo. ; how much did he gain, discounting at 6 per cent. .' 

(Find tlie prc«tent wortti oi $48S,75 lirat, then sutrtract to find the gain.) 

jj. $5(5,075. 

14. Bought corn for $,G0, and sold it for $,72 ; what was the 
gain per cent. .' ^. 20 per Cf-r;!.. 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out ; at what rate must 1 sell the 
remainder, uer gallon, to lose nothing .' and how^ much to gain 
on the whole cost 20 per cent ? 

A. 30 cts. ; and, to gain 20 per cent., 36 cts 



ruije: of three^ 

OR 

SIMPI^E PROPOKTION. 

If LiXXm. 1. What will 3 yda. of cloth come to at 
aOcent«ayard? What will 5 yards ? lVill7? 8? 13? 

2. If 2 i^llons of molasses cost 50 conts. what wiJI 3 gai* 
looB cost? (Find what one gallon wUl cost first It is 25 



RULE OF THRfcE. >lft 

cents, 'rtieh, 3 gallons are ti times 95, z= 75 cents. Pro- 
ceed in the' same manner with other sums of like nature.) 
What will 5 gallons cost? What will 8 ? 

3. If 4 lbs. of sugar cust.48 cents, what will 2 lbs. cciSi? 
(Find what 1 lb. will cost first.) What willG lbs. cost? 
What will 8 ? What will 12 ? What will 20 ? 

4. If 2 bushels of corn cost a dollar, how much is it a 
bushel ? What will 3 bushels cost ? What will 4 ? What 
wm6.5 Whatwni8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What will (J cents buy ? WiU 18 cents buy ? Will 
80 cents.? Will 90? Will :}00? 

6. How many pounds of cheese will 12 cents buy, if 4 Iba 
cost 48 cents ? How many will 24 cents buy ? How many 
will (>0 cents? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first J How many 
will 8 dollars buy ? How many will 12 ? How many will 
84 ? How mftny will »^ ? How many will 48 ? How many 
will 60? Mow many will 100? How many will 150? How 
many will 300? How many will 400? How many will 
500 ? How many will 800 ? How many will 2000 ? How 
many will 3000? How many will 40000? 

8. if you pay 16 cents for 4 oranges, how many cent^ will 
buy 6 ? i low many 36? How many 48? How many 60? 

9. If 100 oranges cost 400 cents, how many cents will 4 
cost ? What will 8 cost ? What will 25 cost'? What will 
aO cost ? What will 50 cos^t ? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep C cattle the same time ? How 
many 8? How many 10? How many 20? How many 
40 ? How many 60 ? How many 80 ? 

11. If 500 cattle cat 1000 tons of hay in one winter, what 
will 2 cattle eat? What will 3? What will 5? What 
will20? Whatv/ill50? What will 200? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
will >4 ? What will 8 ? What will 12 ? What will 16 ? 

13. If you pay 2(> cents for 2 inkstands, how many cents 
will buy 3? Will buy 4? 5? 6? 7? 8? 9? 10? 
80? 30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what will 

I cost? (If i cost 4 dollars, | will cost 2 dollars.) What 

willftr Wha |? What J? Whatf? Whatl^? What 
10 * 



Fc 



•W AfllTUM£TfO. < 

Iff What 15? WlmtJl? What If? What -If ? 
What 2 yards? What |? (If f make } yard,thes I 
yard and i arp |.) What wDl -^ of a yard cost? What-^.^ 

What-Jgi? What-'s^? What^^? -WhatSvards? 

15. The interest of 100 doUars for 1 year is 6 dollars, nl^ 
r cent ; what is it for 2 years ? For S ? For 5 ? For 7 f 

or 9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how long 
wiU it take 1 man to do the same ? (1 man will be ax times 
as long as 6.) How long M'ill it take 2 men ? (2 men will 
do it quicker than 1 man.) H men ? 12 men ? 

17. If 4 men build a wall in 20 days, how many men 
would it require to build the same in 40 days? (<! as many 
men.) In 80 days? 

After the same manner perform the foUowiim 

I 

Exercises for the SlaU. 

1. If 20 yards of cloth cost $40, what will 8 yards co^? 

1 yard \» -^ of $40 ; that it, 40 -i-fiO ;c: $3 a yard; then 8 yarda un 8X ^^as 
$16, Jhu. 

2. What can you buy 15 tons of hay for, If 3 tons cost $^^ 
(Find what I ton will cost first.) Ji. $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 buslieds 
cost ? A. $4,60. 

' 4. What will 25 lbs. of sn^r cost, at 17 cents a pound ? 

17x25s$4,25,wffiUk 
5. If $4,25 buy ^ lbs. of sugu*, how much is it a pound? 

^. 17eents. 
C. If 3 pair of shoes cost $4,50, what will 12 pair cost?-]8 
What will 8 .M2. What will 15 P-2250. What will 16 ?-24, 

JS. |;76,Sa. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost '^ 
75, What will 15.?*375. What will 25.>-625. What will 
80.^-20. What will 9G ?-a4. Wl»t will 267 ?.-ti675. 

^. $121,60. 

8. What will 000 bushels of rye cost, at 84 cents a busnel ^ 
504. What will 10 .?-840. What will 40 .^-3360. What will 
'800.?-672. What will 1000 .'-840. What will 2 .M 68. 

A. $2059,68. 

9. If GO cents buy 4 lbi{. of tobacco, how much will 30 cents 
buy .'-2. How much will 90 cents ?-6. How much wiH 120 
cents i>-8. How much will $2,10. '-14. How mwJi will $8.40 > . 
!6. Jl. 46 Ibi 



10. If 1 pair Iff glove* cart 75 cante, wftftt wifl 1 doaen mut 
«>rt?-9. What will U dos.?.1350. What will 2 doc. '• 
18. What will 2i doc. ?-2250. What wUl 3 doz. ?^27. 

w^. $00. ^ 

11. If 3 doc. pair of shoes cost 27 dollars, what will 1 pair 
«03t?--75. What wiU 2k doc..'»2350. What will 2 doc? 
48. What wiU U dofc ?-1350. What willl doc. .'-9. 

ja. $63,75. 
18. If 5 toM of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at toe same rate ?-35. On 
^tonsf-40. On l^toas ?-76. On eO.tons f-dOO. On 80 .MOO. 

.tf.850. 

13. Boardinff at $2^ a week, how long will $9 last me?-4. 
How long wiir$1330?--6. How long will $18 .^^. How long 
wiil4^^?-9. How long wiU $4930 .^-22. ^. 49 weeks. 

14. If a man receive $50 for 2 months' waoes, what is that a 
Yeax?'3O0. What will 8 months' come to?-^. 16 months' 
come to P-400. 1^ year's come to ?-450. 2 years' come to ?- 
600. 10yean'cometo?-3000. ^.$4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1^ a yard ^-180. What will 1 piece cohm 
to .^-30. What will 3 pieces .'-90. What will 5 pieces ?-150. 
What will 10 pieces ?-300. Ji. $750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon ; what do they corae to i*-600. What will 4 hhds. 
oometo?-480. What will 20 hhds. ?-^00. ^.$3480. 

17. William's income is ^1500 a year, and his daily expenses 
itre $2.50 ; how much will ne have saved at the year's end ? 

J. $587,50. 

18. If William's income had been $2000, how much would 
he have saved .M08750. If $2500 ?-l 58750. If $3600 ?-268750. 
If$4000f-308750. j9. $8450. 

19. if a hhd. of molasses cost $20,16, how much is it a gal- 
lon ' (Divide by the number of gallons in a hhd.)--32. IJbw 
much is it a quart ? (Divide by Ui« number of quarts in a hfa<l:)-> 
8. How much is it a pint .M. How much is it a gill ?^l. 

A. 45 cents. 

The fore'oing qaestionf bave been aolved by a metliod t«mi<<d {matffth. 
Thii method is Uioiight to accord with the nataral operations of the ham«a 
mind. Mon in business scarcely reco«^ise any other. The formality of state- 
ments is rarely if ever made by them ) and, whan it is made, thev do it moia 
for the sake ef testing the carreetnesa of the other method, tnan tor any pr^a- 
tical purpose. They may have adopted a statement in the commenoenMiH 
of their business, from the circamstance of having been taught it at sciiMl; 
but the longer they continue in business, the less occasion the^ have for n. 
There is another method, which consists in ascertaining the ratio or relatioo 
whieh one number has to another. This is osud more or less bv ail, b«t 
more extensively by scientific men, and thoae well veraod in matheoMUTsI 
piteciiplea. 
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ARITHMETIC. 



SO. If 8 pair of ihoes eost 63 cenU, what wiQ 24 pair cort ? 




by 34 first, and divide by 8 after 
wards, as this cannot make anj 
difference ; and that we may make 
no mistake in the operation, we 
will make a statement by writing 
the 63 centp on the right, as a thira 
term (see operation) ; on the left 
of which we write me ttmltiplier, 
24, as a dd term, and, as a first -term, 
the divisor, 8: then, 63 X S^s-. 
1512 -s- 8 = $1,89, the Answer, as 
Ans. 91,89 before. 

SI. If 3 yards of cloth cost 24 eents^ what will 6 yards cost.^ 
OPERATION. 



OPERATION. 
Pair. Pair. Cents. 

8 , 24 , 63 
24 


• 


sf 


252. 
126 




1512 



Yds. 



Tds. 
6 



Cts, 

24 

6 



3)144 

Ans. 9 A 3 



24 X &» 144 -h 3s48, the j9]|» 
Or, tta w« know that 6 yanis coat SI 
times ai much as 3 yds., that it, ^ =S, 
by stmpty multiplying 94 b« S, it makes 48, 
the answet, thi same as oeiore. This is 
a much shortsr precess ; and, coald we 
discover the prhieipre, it would ofteatimee 
render operations very simple and short 
In searclHi^ for thia, we shall natumlly he led to the oonsidetation of rati*, 
•r telation ; that is, the relation whieh ne<sesBarily exists between tw cr 
numbers. 



RATIO. Q. What part of & is 5 T 
Q. What part of 5 is 6 f 

A. |. 

Q. What part of » is 4 1 

A. |. 

Q. What part of 4 is $r 

A. i. 

Q. What is ths. finding what part one number is of another ealled f 

A. Finding the ratio, or relation of one numbev 
lo another. 

Q. What is ratio, theQ 7 

A. The number of times one number or quan 
tlty is contained in another. 

Q. WbMpsrt«nOis9? or,whatistlieraliooflOH»»t 

A. ^^ 



,_ . ^ 



WTLE OF TinUBlS. «l 

^ What if lb* ratio of i7. to 18 1 . 

A. 44. 

Q. What is the ratio of 18 to 17 Y 

^. «. 

Q. Whiit part of 3 ox. is 12 os. 7 or^whai is the ratio of 8 os. to 19 ob.Y 

A. -yi = 4, ratio, 

Q. What part of 4 ydrdt it 9 yda. 7 or, what ii the^ratio of 4 to 9 1 

A. iz= 2J. 

Q. Hence, to find the ratio of one number to aaotfaer, how do yoa 
proceed 7 

A* Make the number whicn is mentioned last 
(whether it be the larger or smaller) » the numerator 
of d fraction, and the other number the denomi- 
nator ; that is, always divide the second, by the first 



1. What part of $1 is 50 cents? or, ^hat is the ratio of 
$] to 50 cents? 

A.$l=. 100 cents ; then -]Uf=^) the ratio, Jhts, 

2. What part of 5s. is 2 s. 6 d. f or, what is the ratio of 
5s.to2sT6d. ? 

2s. 6d.=a0d., and 5s.=60d.; therefore, {} = ^, the 
ratio, \An8. 

3. What is the ratio of £1 to 15s.? ^. iJ=|, the ratio. 

4. What is the ratio of 2 to 3? •^^. Of4to20? ^.Sl, 
Of20to4? JLi. Of8to63? ^.7}. Of200to900? A.^ 
Of 800 to 900? Jl ih Of 2 quarts to 1 gallon? J3. 2. 

Let us now appl^ the princijde of ratio, which we were in 
pursuit o( to practical questions. 

PROPORTION. 31 If 2 raelont coat 8 cts., whal will 10 oostf 
It ii erident, that 10 meknui will ooit 5 timM at araeh aa9; that is, tiM 

ratioorStolOiaJUsft; tkeo,5x8s=40,wiM« Bot bf iMtiiv tha qneo- 

tloii aa balbra, wa (ave tfaa fellowi«r pcofwrtiont :— 

OPERATION. In this eam^e, we mike a new 

diseoTeiy, viz. tiat the- ratio of 8 
to 40 (which it Vf*5), is 111* 



Melons. Melons. Cents. 
2 , 10 , 8 

le 



2)80 
•,40 



same as 8 to It which is also (L 
that it, 2 is the su^ part of 10 
that 6 is of 40 



li^ AlUTHMBTiC. 

.Q. Wbeo; UiQu, njumbers bear such relatiooi t» Mch 

we tbe numbers saud to foim t 

^. A proportion, 

Q. How may proportion be defioed, then ? 

^. It is an equality of ratios. 

Q. How many numbers must (here be to form a ratio t 

^. Two. 

Q. How many to form a proportion 7 

A, At least, three. 

* To show that t}i«re is a proportion between three or mom 
Dunbersi we write them thus : — 

Melons. Melons. Cents. Cents. 

2 : 10 : : 8 : 40, 

which is read. 2 is to 10 ajs 8 is to 40 ; or, 2 is the same part ol 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the s^une aa that of 
8 to 40. 



Q. What is the meaning of antecedent f 

A. Going before. 

Q. What IS the meaning of consequent ? 

A. Following. 

Q. What is the meaning of couplet t 

A. Two, or a pair. 

Q. What may both terms of a ratio be called 7 

A. A couplet. 

Q. What may each term of a couplet be called, as 3 to 4. 

A, The 3, being first, may be called the cnfe- 
ceient ; and the 4, being ailer the 3, the CGnsequenL 

Q. In the following proportion, viz. S : JO : : 8 : 40, \^ich am 
the antecedents, and whicn are the consequents ? 

A. 2 and & are the antecedents, and 10 and 
40 tlie consequents. 

Q. What are the ratios in 2 : 10 : : 8 : 40? 

Q. In the last proportion, 2 and 40, being tbe first and last (erms, 
are called extremes ; and 10 an'^ 8, being in the middle, are called thft 
means. Also, in tbe same oroportion, we know that the extremes i axvt 
40, multiplVed together, are equal to the product of the means, 10 and 
8, multiplied together, thas ; 2 X 40 « 80, and 10 X 8 «= 80. Let us 
try to explaiA the reason of this. In the foregoing proposition, the first 

,ratio,-y|^, ( =^,) bein^ equal to the second ratio, ^, (=5,) that is, 
the fVactional ratios bemg[ equal, it follows, that reducing these frac-^ 
tions to a commen denominator will make their numerators alike : thua. 

7 ana -^, become f g and f jT i ^ doing whtcb, we multiply the bi». 



RULE OF f HAES. m 

Aerator 40 (oiie extreme) oy ihe denominator 2 (the other extreme), 
also the Aum^tor 10 (one meeiij by the deuomioator, 8, (the other 
mean); heace the reason of this equality. When, ihen, any four num* 
bers are proportional, what may wc learn respecting the product of the 
extremes and means ? 

A. That the product of the extremes will al- 
ways be equal to the product of the means. 



Hence, with any three terms of a proportion being given, the 
fburth or absent term may e.&sily be l^und. Let as take Um 
last example : 

Melons. Melons. Cents. Cents. 

: 10 :: 8 : 40 

Multiplying together 8 and 10, the two means, makes 80 ; then 80 -f. 40« 
Ike known extreme, gives S2, the other extreme required, or first term. 

Jfu. 2. 

Again, let us suppose the 10 absent^ the remaining terms ane 
Melons. Melons. Cents. Cents. 

By multiplying together 40 and 8, the extremes, we have 80 ; which, divided 
%f 8, the known mean, giv^s 10, the 2(1 term, or mean, required. Let us eX' 
•inpiify this )>rinciple more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a weelt, bow 
many btishels will serve 40 horses tlie same time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to the nmnber of horses, we write the pi^opor- 
iion thus : 



OPERATION. 
Horses. Horses^. Bushels. 
10 : 40 :: 30 

40 



By multiplying to- 
gether 40 and 30, the 
two moanR, we have 
1200, which, divided 
by the known extreme, 
10, gives 120 ; that is, 
120 bushslii, for the 
other extreme, or 4th 
terra, that was requir- 
ed. Let us apply tha 
principle of ratio ia 
finding the 4tK term 

ki this example. Tha ratio of 10 to 40 is f J = 4, that is, 40 horses will cod- 
aune 4 times as many 1>ushelN as 10 ; then 4 X 30 bu. = 120 bushels, Uio 4th 
term, or extreme, as before. 



l|0) 120 







120 .bushels, iinf. 



Q. When any three terms of a proportion are given, what is the 
|Wocess of findiniT the fourth term called 7 

A. The Rule of Three. 



Q. How, then, may k be d€fiiied ? 

A. It is the process of finding, by the help of 
three given terms, a fourth term, between wbicb 
cod the third term there is the same ratio or pro^- 
portion as between the second and first terms. 



It will sometimes be necessary to change the order of ih& 
terms ; but this may be determined very easily by the natoie 
of the question, as will appear by the following example :-^— 

24. If 8 yards of cloth cost f4, what will 2 yards cost? 

In this ezfttnple, since 3 yards will cost a lesa stim 
than 8 yards, we write 9 yards fyt one mean, whiek 
thiUi Jieeomes the mu]ti|>lier, and 8 yards, the ^rowb 
extreme, for the divisor j C'>t the less the muftiplier, 
and the greater the divisor, the leas will be the quo- 
tient ; then. 9x4 = 8-$- 8 = $1, Jtns. But naulti- 
plying by tne ratio will be -much ea4ier, thu« ; the 

ratio of 8 to 9 is } = ^ ; then, 4 X ^ = $1| ^iw«. 
as before 



OPERATION. 
Yds. Yds. ft 

8.; 2 : : 4 

'% \ 2 



8)8 

From these illustrations we derive the following 



*^ .V RULE. 

Q. Which of the three ^ven terms do you write for a third term T 

A. That which is of the same kind with the 
answer. 

Q. How do you write the other (wo numbers, when the answer 
ong^fat to be greater than the third term ? 

A. I write the greater for a second term^ and 
the less for a first term. 

Q. How do you write them when the answer ought to be less tha« 
(he third term 1 

A. The less for a second term^ and the greater 
for a first term. 

Q. What do you do whea the first aad setond terms are not of the 
same denominaUon ? 

A. Bring them to the same by Reduction As^ 
cending or Descending. 

Q. What is to be done when the third term consists of mors thaa 
one denomination 7 

A. Reduce it to the lowest denomination ment 
tooned, by Reduction. 



Q. H«w^ yoji proceed in the operation T 

A. Mfltiply thie second and third terms to* 
gether, and divide their product by the first teem ; 
the quotient will be the fourth term, or answer 
in the same denomination with the third term. 

Q. How may this process of multipl^ring; and dividing be, in most 
cases, maieriaily shortened ? 

A. By multiplying the third term by the ratio 
of the first and second, expressed either as a firac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or -fourth term, be not in the deoorainatton required, 
what is to be done 7 

A. It may be brought to it by Reduction. 

^ Q. If there be a remainder in dividiiis- by the fii^t term, or multt- 
plying by the ratio, what is to be done wltn it 7 

A. Reduce it to the next lower denomination, 
and divide again, and so on, till it can be reduced 
no more.* 

* A» this rule is commonly divided into dinet and inverse j it may not IM 
Vn^n, for the benefit of some teaclieni) to expliila how they may be distlii- 
guwhed ; also, to ^five ^e rule for each. 

The Rule of Three Direct is when more requires more, or less requires leas. 
It may be known thus : more requires more, when the third term b more than 
the first, and.requires the fourth term, or answer, to be more than the second ; 
mid less requires lest, when the third term is less than the first, and require* 
iJbe fourth term, or answer^ to be less than tlie second. 

RuLB 1. State the question, that is, place the numbers so that the first lOiA 
third terms may be of the same name, and the second term of the same nauM 
with the answer, or thine sought. 

3. Bring the first and Uiird terms to the same denomhuttioo, and reduce th« 
second term to the lowest denoniiuation mentioned in it. 

3. Divide the product of the second and third terms by the first term ; tM 

Suotient will be the answer to the question, in the «ame denomination with 
lie second term, which may be brought into any other denomination required. 
The Rule of Three Inverse is, when -more requires less, or loss requires 
more, and may be known thus : more requires less, when the third term is 
anore than the first, and requires the fourth term, or answer, to be less tbaa 
the second ; and less requires more, when the third term is less than the first, 
and requires the fourth term to be more than the seo<Hid. 

Rvi,.K. State and reduce the terms as in the Role of Three Direct : then 
multiply tho first and second ternui together, and divide their product by tto 
third term ; the quotient will be the answer, in the siine denomination with 
the middle term. 

AVte.— Although the distinction of Atet and imergt is flrequently iniide, 
itill it is totaUy useless. Besides, this mode of arranging the proportional 
numbers is very erroneous, and evidently calculated to conceal ftom the view 
«f the pupil the true principles of ratio, and, consequently, of proportion, on 
which the solution proceeds. The following example will render the absurdity 
more apparent p 

A certain rich former gave 90 sheep for a sideboard; liow many sid^boardi 
■ay be bought for JOO sheep? 



HM ARITHMETIC. ^ 

Mor% Exercises for the State* % 

)25. If GOO bushels of wheat cost $1200^ what will 3G00 budi 
jA» cost? and what is the ratio of the Ist.and 2d terms ?. 

Perform the foregoing example, and. the following;, j6j:st, with 
but iinding the ratio; then, by finding the ratio, and multiplj 
ing by it. 

Ji. $7200.. The ratio, -^^ s=: 6 X .1200 = $7200, the same. 

2C. How many bushels of wheat may be bought for $7200, 
if 600 bushels cost $1200 ^ A. 3600 bushels. Ratio, 6 ; then, 
6X(>00*= 3600 bushels. 

27. If $7200 buy 3600 bushels of wheat,*what will 600 bticrh- 

els cost? ^,$1200. Ratio, ^. 

28. If board fori year, or 52 weeks, amount to $182, Whal 
will 3i) weeks come to ? A, $136,50. Ratio, i X 182 = $136,50, 
the same. 

20. If ^ bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may 5e bought for 600 bush» 
els of potatoes ? ^. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt, 1 
or. cost ? (Bring 4 cwt. 1 qr., vid 21 cwt. 1 qr. into quarters 
first.) w3. $226. Ratio, 5. 

31. IflbuyGO yards of cloth for $120, what is the cost per 
yard ?-2. What is the cost per ell Flemish ?-150. What pcy 
eil English .?-^0. What per ell French ?-3. A. $9. 

32. Bought 4 tuns of wine for $322^6; what did 1 pipe cost .V 
40.32. What did 1 hhd. .^-2016. What did 1 tierce P-1344. 
What did 1 bbl..?-1008. A. $84. What did 2 quarto oostju 
16. What did "3 pints cost .?-12. What did 4 gills cost?-4. 

A. $,32. 
S3. Bought 6 tuns of wine for $500,50 ; what did 1 pipe cost « 

j^. $41, 708 4-. 

34. When a merchant compounds with his creditors for 40 
c^nts on the dollar, how much is A's part, to whom he owes 
$2500 ? How much is BSb part, to whom he owes $1600 ? 

A. A's, |1000; B's, $640. 

35. A, failing in trade, owes the following^ sums, viz. to B, 
*1 600,60; to C,$500; to D, $760,20; to E, $1000; to F, 
$2.30 ; and his property, wiiich is worth no more than $1020,20, 
he gives up to his creditors; how much does he pay on tiw 
dollar ? and what is the amount of loss sustained by all? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

" — -_ — - —  ^ — — —  1 

Tt must appear evident, to everv rationai mind, that there can be no analogy 
between 30 s)i'>»|i and 1 sideboard, or 100 sheep and 5 sideboards. With thf 
same propr'ety it nvty bo asked, what ratio or analbgv tliere jp hetwewi suck 
heteroj^cncouH qimtitities a» 2 nioiikeyR and 5 merino shawls j or betM'oeu 7 lo^ 
•tors linj n burs of musib \ the oiie is equally as correct as the other 



RULK OF THA££. |jBI5 

3C. Bought 4 tierces of rice, each weighing 7 cwt> 2 are. tO 
lbs. ; what to they come to at $0,3^ per cwt. P--285842. Ai 
^^2,50 per qr. ?-3057l4: At 10 cents per pound ?-34240. 

37. Bought, hy estimation, 300 yards of cloth, for $450,60; 
but, by actual measurement, there weie no m6te than 275 yd* 
2 qrs. ; for how much must I sell the measured yards per yd^ 
so as to neither make nor lose MG^^. How much must I sell 
20 yds. for, so as to lose nothing P-32711. How much 25 yds, 
*^ qrs. ?-41707'. How much 30 yds. 1 qr. 3 na. ?-4y7ri2. 

4. $125^35+. 

3d. If a staff 6 feet long cast a shade on level ground 9 feet 
what is the height of that steeple whose shade measures at the 
same time 19U feet ? A, 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. IG lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost ?-Ratio, 3 X ^i == 153. What will 21 
cwt. 3 qrs. 12 lbs. .?-6, ratio, X 51 = 306. What will 43 cwt. 2 
irs. 24 lbs. .?-Ratio, 12 ; then, 12 X 51 = 612. A. $1071. 

JV>te. — The following examples maj be porforniftd either hy analysis, or by 
fiiMling the ratio, or by the common rule. Perhaps it would bo well to let tJie 
pupil take his choice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time P-120. Ratio, \, How much will $10 gain ?- 

60. Ratio, T^. How much will $50 gain ?-3. Ratio, j^. How 
much will $75 gain.?-450. Ratio, |. What will $200 gain>- 
12. Ratio, 2. How much will $300 gain?-18. Ratio, 3. How 
much will $500 gain .^-30. Ratio, 5. How much will $d00 
gain.?-48. Ratio, 8. How much will $1000 gain .^-60. Ratio, 
10. How much will $1250 gain .^-75. Ratio, I2j^. How much 
will $2000 gain .?-120. Ratio, 20. A. $372,30. 

41. If 12 men can build a wall in 20 days, how many can do 
the same in 5 days ^. A. 48 men. Ratio, 4. 

42. If 60 men can build a wall in 4 days, how many men can 

do the same in 20 days } A. 12 men. Ratio, \. 

43. If 4 men can ouild a wall in 120 days, in how many days 
will 12 men do the same ?-40. Will 16 men .?-30. Will 20 
men.?-24. Will 24 men i>-20. j^. 114 days. 

44. If a man perform a journey in 30 days, by travelling 
hours each day, in how many days will he perform it by travel* 
linff 10 hours each day ? (10 hours will require a less number 
f]S days than 6 hours ; that is, the multiplying or 2d term must 

be the smallest.) A. 18 davs. Raltio, f x 30 sr 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
6 cows .^-8. Will it keep 8 cows 1-^. Will it keep 10 cows^ 
4. Will it keen 20 cows ?-2. A. 19 days. 

• 46. If 60 bushels of grain, at M per bushel, will pay a deM, 
how many bushels, at $1^ a bushel^ will pay the same .MO. 
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fio!V maBy buab^U •i $1^30 ^-^. How many at 80 oents ?~7S- 

At 50 cents ?-iaO, At 40 cents ?-l50. At 30 oeiilb ?~300. 

Ji. C35 bushels. 

47. How much in length that is 6 inches in breadth will iiiake 
a square foot ? (IS inches in ienffth and 12 in breadth moke 1 
•quare foot ; then, 6 indiies in breadth will require more in 
length ; that is, 6 : 12 : : 12.V-34. How many 4 inches in 
breadth ?~36. How many 8 inches in breadth P-i^. How many 
16 inches m breadth P-'O. •4. 87 inches. 

48. If a man's income be ^1750^ a year, how much maj he 
spend each day to lay up ||400 a year ? ^. ^3,70. 

49. If 6 shillings make ftl, Kew England currency, how 
Buch will 4 s. 6 d. make, in federal money ?~>75. Will Ss^- 6 d. r- 

,41|. WiUl8.6d.?-,25. Will3s.9d.?-,G24. ^.$2,04^. 

50. A merchant bought 26 pipes of wine on 6 months* credit, 
but, by paying ready money, he got it 3 cents a gallon cheaper; 
how much did he save by paying ready money ?-^. ^8,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it fbr no more than $300; what was my loss per oil 
French ?* A. $,40. 

52. If 120 gallons of water, in 1 hour, fall iftto a cistern cox>> 
taining 600 gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 |^ons, in what time will the ci»- 
tern be filled.? Ji. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, eat^ pieee 
eoniaininff 45 yards, at the rate of $6 fer 9 yards, and sold it 
again at me rate of $15 for 18 yards ; how much did he make 
in trading ? A. $300. 

54. A borrowed of B ^600 for 8 years ; how long ou^ht A to 
lend B $800 to requite the favor .^-2-3. How long ought he tc 
lend him $900 ?-2. How long $500 .^-3-7.6. How long $1200 N- 
1-6. A. 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth 1} yards wide; 
how many yards of flannel, which is only } yd. wide, will lin« 
the same .' 

It is evident it will take more cloth which is only \ yd. wide, 
than if it were 1^ yd. wide ; hence IJ must be the miimle temk 

A, 6 yds. Ratio, 2. 

56. A regiment of soldiers, consisting of 800 men, are to be 
clothed, each suit containing 4| yds. of cloth, which is 1| y^ 
wide, and lined with flannelf yd. wide; how many yards of' 
flannel wiU be sufficient to line all the suits .' 

^. 8633 yds. 1 qr. 1| ML 



FRAOTIOSfB. 5f . If ^ of a barrel of flour eost i\ of a dollar, 
«liat will I of abacfel cost ' 
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RULE OF THREE. *<* 

B * analyiii. It is plain that, If we knew the price of 1^ bArrel^ 
f ot A barrel would cost } as much. If ^ of a banel cost -^ 
of a dollar, f , or 1 barrel, will cost 8 timef as much, that ia, 

16 16 X 4 '^ ■' 

Or, as I is more than 4, we may make | the 2d, or muHiplj 
ing term, as in the foregoing examples, thus : — 
Bhls. Bbis. $ 5 V 3 15 I 

i:f::-^. Then, -^- = - + j ( Inverting, i by 

f XliVlI, then, ^^i-)=^ = flj, A«. 

- Or, multiplying by the ratio, thus ; the ratio of | to | is } -h 

J =: -^ =»6, ratio ; then, — = — =s Jl}, ^jw. as before. 

Or^ which is obviously the same, having inverted the Ist, or 
jllviding term, multiply all the fractions togetlier ; that is, pro- 
peed as in Division of Fractions, (II XL VII.) thus, 
8 X 3 X 5 . 120 a.^7 a u &. 

• TxTxTir = ^=*^*^-^'^-'"^^'^- 

The pupil may perform the following examples by either of 
the preceding methods, but the one by analysis is recommend- 
ad, it being ue best exercise for the mind. 
• 58. If 3Tbs. of butter cost | of a dollar, what cost ^^ lb. ? A. ^^. 

59. If ^ of a bushel of wheat cost -j^ of a dollar, what will 1 
bushel cost.^ A. $-]^. 

60. If If yds. of cloth cost f i^, what will 1 yd. cost } A, f^. 

61. AC iIt^ a pound, wiiat will 40 pounds cost? A. $2^. 

. 62. If I yd. cost $2i^, what will 1 yd. cost.' A. $2,821. 

63. If j of I yd. cost $"2, what is it a yard P A, $5|. 

64. If J of J of -f^ of $1 buy 20 apples, how many applet 
will $5 buy .? A. 487^4 apples. 

65. If \ oz. of gold be worth $1)50, what is the cost of 1 oz. ? 

A. f 1,80. 

66. If 16| yds. will make 3 coats, how many yards will it takse 

for 1 coat } A. ^-^ yds. 

67. If i of I of a gallon cost $|, what will 5^ gallons cost? 

At $«^* 

68. If 6 yds. cost $5f , what will I4| yds. cost ? A. %V^^ 

^. If j- of ^ cwt. of sugar cost %^^ what will 40 cwt. cost? 

A, $82f 
70. If) yd. of silk cost | of %\. what is i&e price of 50 y<to. ? 
17 • A $314.  



71/ If 1 ewt. of flo«lr eost ^^-f^, whtt will j^ ewi. cost y 

72. If 3 yds. of doth, that is 2jk vds. wide, will make & cloali, 

how much cUth, that is only | ya. wide, will make the ssnie 

fannent? * 

llie narrower Uie cloth, the more yardi it will take 9 hence we make tba 
llMtor the laooad term, thus; | yd. ? SS| y4e. t : 3 yd*. : 10 yds., .A|». 

73. If I lend my friend (jjlSiGO for f of a yeur, how moeh ougiH 
he to lend me } of a year to requite the favor ? 

He onght not to lend me to much ai I lend him, beeauce I am to keep the 
Money longer than ho ; therefore, make } the middle terni. •4. |^853^. 

74. If 12 men do a piece of work in 12j days, how many ib^b 
will do the same in 6^ days ? A. 24 men. Ratio, 2. 

75. A merchant, owning §^ of a vessel, sells f of his share for 
$500; what was the whole vessel worth ? 

{ of }=;^sf ; then, as f of the vessel is $500, i is $250, 

and I, or the whole vessel, is 5 X ^^ «= $1!^. 

Or thus; f off : 1 : : 500 : $1250, j3iw., as before. 
7G. If 14 lb. indigo cost $3,84, what will 49,2 lbs. cost at thf 
■ame rale r ^. $1^,958. 

77. If 1^ buy 59^ yds. of cloth, what wilL$60 bu^ ? 

A ]20ydtf. 

78. How many yds. of cloth can I buy for $75^, if fiSf^ y4fL 
eost $37} ? A. 535^ yds. Ratio, 2. 



COMPOUND PROPORTION. 

H jLXXIY* 1. If 40 men, in 10 days, can reap 900 aoiM 
of ^ain, how many acres can 14 men reap in 24 days? 

By analysis. Ir 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap ^^ of 200 acres, that is^ 5 acres^ fe 

10 days; and in 1 day he will reap iV of 5 acres s^svj^ an 
acre a day ; then 14 men in 1 day will reap 14 times as much, 
which is 14 X i «» 7 acres, and m 24 days, 24 times 7 acres, «a 
168 acres, Ans. 

Perform the following sums in the same manner. 

2. If 4 men mow 96 acres iA 12 days, how many aetet 
8 m fu mow in 16 days .' . 

F<nt fliid how many acree I man will mow In 19 dayi ; then, ia 1 day. 

^.256 
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3i If a fiunil^ of 6 pec^ons, hi 24 montkB, sp6n4 $480, how 
much would 16 persons spend in 8 months? A. $320. 

4. If a man travel 60 miles in 5 days, travelling 3 hourt each 
day, how Tar will he travel in 10 days, travelling 9 hours each 
day ? 

i of 6p =3 12,. and i^ of 12=5 4 miles, the distance which he 
travels in i hour; tlien, 4 miles x *^ JhoursssSG X 1^ daysss 
360 miles, the ^n&. 

It willoftentimes be found convenient to make a statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on two circumstances ; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in tlie first place, find how far he would go in 5 days, 
■apposing he travelled the same number of hours each day. 
The question will then be, 

ir A man travel 60 milea in 5 ^nys, how many miles will^e tta«'et in 10 days f 
This will give the ibllowing proportion, to which, and the next folioH'in^r propor- 
tion, the answers, or fourth '.^rins, are to be found by the Rule of Three ; thus, 

5 days : IQ days : : (iO tnilcs : miles ; 
wliich gives, for the foorih term, or answer, 190 mit«s. In the next place, w» 
will consider the diflfbronee in hours ; then the question will be. 

If a man, by travelling 3 houn a day tor a certain namberof days, tmvel 190 
tnilcs, bow many r.iilQs will ho travel, in the samo number ofdu^s, if he travel 
9 i|<)urs a day j which will give tho following proportion : — 
3 hours : 9 honrs : : ViO miles '• miles ; 
which gives for the fourth ti^rm, or answer, 3G0 miles. , 

In performing tho foregoing examples, we^ in tlie first operation, multiplied 
60 by 10, and divided the product by 5, makuig VJO. In the next operutioo, 
we multiplied ISO by 9, and divided the product by 3, making 3G0, thu answer. 
But, which is precisely the same thing, we mav multiply the 60 by tho product 
of the multipliers, and divide this re«ult by the product of the divisors ; by 
whieh process the two statcmuntii may be reduced to one ', thus, 

In this example, ttie product of the multtpliers, or second terms, Is 9 X 10 3^ 
90: and the jMroduct of tho divisors, or first terms, is 3 X 5=: 15 ; then, 60 X 90 
SB 5400 -4- 15^ 360 miles, tiie ^tm., as belore. 

Jfote, — It will be recollected, that the ratio of any two terms is tne second 
divided by the first, expressed either as a fractimi, or by its equal whole numbei. 

Or^ by comparing the different terms, we sec that GO miles 
has the same proportion to the fourth term, or answer, that 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, bv multi- 
plying the third terms by the ratio of the other terms, thus : 

The ratio of 5 to 10 is -^ = 2, and of 3 to 9 is f=i= 3. But 
multiplying 00 miles by the product of the ratios S and 3, that 
hf 6, is the same as multiplying 60 by them separately ; then, 
6 X €0te:360 miles, Mtf.y as before. 

/^ot»» — This metbo<l, iu 'iiost cases, will shorten the prooess very matorialba. 
and in no ease will it bf a.ijr 'ongcr ; for, when the ratios are fractions, murtT 
^yinjf the third term by them (according to the rule for the multiplication of 
moliotts} will, in fact, be the same process as by the other m«ti>M. 



•0 ARITHMOTIC. 

Q, From the nreced'ui|( remailu^ wfiftt ddes'Compoimd Prop<«licM^ 
or Double Rule of Three, appear to be T 

A, It is finding the answer to such, questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when th^ 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
^circumstances combined. , 

Q. The last question was solved by Oiultiplyiog the third term hj 
the product of the ratios of the other terras ; what, then, may the prodt- 
net he called, which results from roulciplyiug two or more ratiof 
toother ? . 

A. Compound Ratio. 

From the preceding remarks we derive. the foUowing 

, RULE. 

Q. What number do you make the third term? 

A. That which is. of the same kind or denomi*' 
nation with the answer* 

Q. How do you arrange all the remaining terms ? 

A. Take any two which are of the same kind, 
and, if the answer ought to be greater than th^ 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
the second term, and the greater the first ; then 
take any other two terms of the same kind, and 
arrange them in like mauner, and so on till all the 
terms are used ; that is, proceed according to the 
directions for stating in Simple Proportion. 

Q, How do you proceed next ? 

A, Multiply the third term by the. continiled 
product of the second terms, and divide the result 
by the continued product of the first terms ; the 
quotient will be the fourth term, pr answer. 

Q. How may the operation, in most eases, be materially shortened^ 

A, By mtilti plying the third term by the coft- 
litt»ed prodiy t ot the ratios of the other terms. 
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More Exercises for the Slate 

1. If 25 men, by working 10 houra a day, can dig a trench 
^ feet long, J 2 feet broad, and 6 feet deep, m 9 days, how many 
iioiirs a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days ? 

15 men : 25 men 



3G length : 48 length 

12 breadth : 8 breadth 

6 depdi : 5 depth 

12 days : 9 days 



10 hours : hours. 



Ui ihia example, tlio second teraia, 25x48x8x5x9,s= 439000, and 
the fiMt termii, lo X Ji« X 12 X 6 X 12, =s 4615360* Then, the third t«^in» 
10 >< 432000, = 4^20000 -!- 466560 =x 9 h. 15|r m., the fourth term, or Am, 

Or, by multiplying tlie tiiird term by the ratios, thus : the 

ratio of 15 to 25 is fi^^,of 36 to* 48 is |, of 12 to 8 is f, of 

€ to 5 is I, of 12 to 9 is I, whose products, multiplied by the 

third term, are ^ X IX ? X iX 2 X •» "^^Jil" h. = 9 h. 15* m, 
' 3x3X3x6X4 648 »/ ««. x«^^ m.# 

J^n^ff., as before; 

This method, it will be perceived, is much shorter than the formen But, 
hail we selected terms whose ratios would he- whole numbers, the proceat 
would have been shorter still, as is the case in the next <)uestion. The present 
example, however, may be rendered more simple by rejecting equal terms, aa 

.^*v,r .u .u .. 5x4x2x5x3xl0h. 5x2x5xl0h, 
m T! Xlii. : thus, the ratios --r:"r": =^«":;tt — 

' . 3X3X3X6X4 3x3x6 

=s -rr = 8 !>• J5*.in., jtfJM., as before. 
54 u J » 

Let the pupil perform the following examples by the common 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. if 5 men can build 10 rods of wall in 6 days, how many 
fods can 20 men build in 18 days ? 

^;. |:?g)::10rod.: rod,. 

> Ib this example, the ratios of 5 to 20, and of 6 to 18, aie 3 and 
4; then, 3x4x10 rods =s 120 rods, Ans. 

The same by analysis. 1 man will build \ of 10 rods, en -^, 

in 6 days, and in 1 day i of -^ s= -J^ ■= -J- ; that is, 1 man will 
Build } of a rod aday ; tiien,20meB x 18 days X 1=^120 rode, 
Asis.j as before. . 

3. If 4 men receiv^e $24 for 6^ys' work, how much will 8 
men receive for 12 days' woA ? A. $90. 

4 If 4 men receive $24 for 6 days' work, how many iwrn 
jiHy be hired 12 days for $90 .? A, 8 men. 
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5 if 8 men, hi 12 days, revive $96, how mach wiU 4 
receive for 6- days' work? A. $24. 

6. If 8 Dien receive $9G for 12 da^' work, how Xoojg may 4 
men b^ hired for $24 ? A. 6 days. 

7. If 9 persons in a family spend $1512 in 1 year (or 12 mo.)^ 
how mtich will 3 of the Rome persons spend in 4 months \ 

A. $JG8. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $0000 support 4 tunes ns n^aiiy men ? (The ratios 

are 3 and \ ; then, 3 X i^ X 3 mo. =f .) • A. 2| mo. 

9. If$10Ogain $l>in 1 year, what.wrll $900 gain Id 8 months? 

A, $oD. 

10. If $100 gain $0 in 1 year, hi what time will $900 gmo 
$36 ? A. 8 months. 

11. li'the transportation of 12 cwt. 3 qrs., for 400 miles, cMt 
$57,12, what will the transportation of 10 tons, for 7b mUlMi 
amount to .? A. $168. 

12. An usurer put out $150 at interest, and when it had heen 
on interest 8 montlis, he received for principal and interest, 
$160 ; at. what rate per eent. per annum did he reoeivd iitterest? 

By cancelling the ratios J and §, the third term will be the 
answer. ^.10 per cent. 

Queations on the foregoing, 

1. What \vill 2 yds., of cloth cost, at 50 cents (or $i) a 
yard? What wiU 10 yds. .? What will 100 yds.? What 
will 5 yds.? What will 9 yds. ? 

2. At 25 cents (or $|) a yard, what will 4 yds. cost? 
What will 12 yds.? What \n\\ 40 yds.? What wffl 300 
yds.? 

3. At $,33J (or $ J), what will 6 yds. Ksost ? What will 9 
yds.? Will 24 yds.? WiU 300 yis. ? Will 7 yda ? Will 
25 yds. ? 

4. At $,16f (or $J), what will 12 yds. cost? Will 13 
y«te. cost ? Will 14 yds. cost ? WiU 25 yd«. coat? Wfl 
120 yds.? Wm 300 yds.? 

5. At $,12^ (or $1) a yard, what will 16 yda cost^ W9l 
96yd3.? WiU 97 yds;? WiU 100 yds.? 

6. At $,06^ (or $xV)9 what will 33 yds. cost ? Will 06 
yds.? • 

7. What win 4 qts. of moksses cost, kt 2^eenCi9 a fffl^ 

8. How many shillings in 4£. ? In 9£. ? In B£, 5 b. f ' 
iK How many minutes in 8 hours? In 12 hours ? * 
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1,0. How many cents is | of a dollar ? : Is $^ ? Is f^- ? 
Is$i? Is$i? Is$i? Is$A? Is If? Ist-Ze-? la 
^%? Is $1? Islii? I8$|? Is <^f ? Is f J? Is 

1 1. How many pence in 3«. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in Ji s. ? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will b"uy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d..^ Are 2 8.6 d. ? Are 5 s. 3 d, ? 

15. What kind of a fraction isl? Is 14i ? Is i of g ,? Is 
^? Is^?* 

16. What mixed number is equal to J^ ? ^ ? 

17. How many 5ths in 8| ? In H ? 

Id How many pounds in J§£. ?■ In f§£. ? 
19. How many pounds and sliillings in 10^£. ? (^£, i3 
Is.) Iu8irV£..? 
JJO. How many shillings in Af- d. .? In -^ d. ? 

21. What fraction is equal to ^ ? fi^l -^q-I i 

22. What kind of a fraction is, ,5? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece ? 
Atg,25? 

24. Wliat decimal fraction is equal to ^ ? f ? ^ ? 

25. Bought ,4 of a hushel of rye at one time ', at another, 
,25 ; and at another, ,35 ; how much did I buy in all ? 

26. How much is f of a shilling ? Is."? (^ s. is i of 
12d.==2d.) i shilling? 

27. How much is i of ^? Is i of -J? IsiofiV? 

28. How much is 3 times ^? 3 times f ? 3 times ^1 

29. A man bought ^ of a barrel of flour for 3 dollars ; 
how much was it a barrel 7 

30. 3 is -}■ of what number ? 

31. 6 is 4" of what number ? 

32. 10 is i of what number ? 

33. 7 is -J^ of what number ? 

34. i of 6 is -i of what number 1 

35. i of 12 is i of what number ? 

36. I of»12 is i of what number ? 

37. i of 12 is i of what number ? . 

38. If a man save i- of a dollar a day, how many dollan 
will he save in 16 days? How many in 17-d^ya? lo 
25 days? >. . 
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99« In *^ bow many times 1 ? 

40. In -Vf- how many times 1 ? ; 

41. In ^8^ how many times 1 ? 

42. In -1^ how many times 1 ? 

43. William gave away 1 apple and i, which was | of all 
he had ; how many had he ? f>i6 3 times as much as I; 
hence, if li is J of a certain number, the number must be 3 
times 1^ ; thus 1^ = J ; then f X 3 i=:f =^4^, ^ns, 

44. ^i is \ of what number? (If 2^ is ^ f #or the nom- 
bep, is 5 times as much ; that is, 5 times 2| =') IJ|, Jtns. 

45. 15 is I of what number ? 

4(i If is ^ of what number' 

47. William gave $,25 for 2,4 yds. of ribbon ; how mucb 
wa.s it a yard ? 

48. Divide 3,5 by ,7. A. 5. 

49. Divide 3^ by ,07. A. 50. 

50. Multiply 5 by .7. A. 3,5. 
5.1. Multiply 50 by ,07. A, 3,5. 

52. How much will i of a peck of salt cost, ai $1 t 
'bushel? 

53. How many drama is \ of an ouiice.J* 

54. Kow much is J of a yard ? 

55. How much is | of a day? 

56. How much is f^ of a minute ? ' 

57. If you pay 6 cents a quart for aie, how much is that a 
gallon ? 

58. If a man earn $3 a week, how much is that for each 
working day in a week ? 

59. If a man travel G miles in 2 hours, how far ii U he 
travel in 16 hours? 

60. What is the ratio of 2 to 6 ? Of 6 to 2? Of 9 to 6? 
Of6to9? OflOtolOO? 

61. If 20 bushels of apples cost $10, what will 5 busbeb 
cost? 

62. What i? the ratio of 90 to 5? 

63. If 6 gallons of water fall into a cistern, oontaininff 12 
gallons, in 1 hour, and 3 gallons leak out in •an* hour, now 
iOQg will it take the cis^m to be Jilled ? 

S. If 4 men, in one day, consume 3 loaves of bread, how 
many loaves will 12 men consume in 4 days ? 

65. If 6 men, in 12 days, reap 1^ acres of grain, how 
fliifiir aefM w^I 12 men reap in 4 days? 



COMPOUND propoAtion: ^ 

66. What part of 1 month ia 15 days ? Is 1 day ? la 2 
days ? Is 3 days ? Is 5 days ? Is 10, days ? Is 20 days ? 

67. What is the interest of $20 for 4 months? . For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 mo. ? 
For 10 mo. ? For 1 yr. 8 mo. ? 

69. What is the interest of $60 for 15 days ? For 10 
days ? For 1 day ? For 5 days ? For 2 mo. 15 days ? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must you pay a broker, who gives yoii $20 ra 
Boston bills, in exchange for Providence bifls, at i per cent, 
commission ? At | per cent. ? At 1 gar cent ? 

71. What is my demand for selling $600 worth of cotton^ 
and guarantying the payment, at 5 per cent, commission ? 
At 7 per cent commission ? At 4 per cent ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yr, 8 mo. ? 

74. What, then, is the present worth of $220, due 1 3nr. 8 
mo. hence ? 

75. What is the present worth of $530, due 1 yr. hence ? 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent ; what price 
must he put on it .^ (,50 X 110= $,55, ^ns,) What price 
must he put on it to gain 4 per cent.' 8 per cent .^ 20 
per cent ? 

77. William bought a sled fi)r $3, and sold it so as to gain 
10 per cent ; what did he get for it ? 

Exercises for the Slate. 

1. Bought 1 gidlon of molasses for 6Si^ cexiiB, 1 quarter of 
flour for il,l2i, 3 lbs. of tea for $1,05, 3 vards of flannel for 
$,87^, and 1 ikein of silk for G| cents; what was the amount 
of the whole ? A. $3,73|. 

2. Bought 144 lbs. of raisins for $16; what was that a pound ? 

A. $,in +. 

3. What is the cost of 3600 yards of flannel, at $,12^ a yard ?• 
460. At $,331 .M200. At$,20?-720. w«. $d^0. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 oz* 
10 pwt. ? A, 43 spoons, and 3 oz. 10 pwt rem. 

i. A bouffht 4 hogsheads of molasses for $84, sold 1 hogshead 
f6r $25, and the remainder at the rate of 4 cents a pint; how 
maeh did he make on the whole ? A. ^1,48. 

0. Bought a hogshead of sugar, weighing 12 cwt 1 qr. 15 lbs>» 
18 
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uid.sold at one time 3 cwt. 2 qrs. 8 tt>B., at another, 5 cwt. 15 Ac, 
and at anoVuer, 1 cwt. 3 ^i^ra. ; how much remained unsold ? Ji, 
3 cwt. 3 qrs. 20 lbs. 

7. Multiply i by J. ^. §J. 

8. DiTide f by J. ^. f 

9. Multiply J by f . ^. f^. 

10. Divide I by f . .^. |f =« 1^. 

11. There are 4 pieces of cloth, one oontaining 8^^ yds., anoth- 
er liil yds., another 124 J^-j ^^^ another 7^ yds. ; how many 
yards in the 4 pieces ? A. 44 yds. 3 qrs. 3^ na. 

12. What is tho ^Terence between i and •}-? jS. i. Be> 
twreen | and -^ ? j9. ^. Between |^ and ifV ? -d. •^• 

13. Reduce ^ of a guinea to the fracti<Mi of a pound. JS. ^ 
J4. What is the yalue of ,003125je. .? A. 3 qrs. 

15. How much does ,025 make multiplied by ,325 .'-8125. 

By tMtt ?-6. By thh ?-7675. By 276 ?-69. By 25^7ThnT ' 
-(S50125. w3. 7,6104875. 

16. A farmer sent a load of hay to market, which, with thp 
cart, weighed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart was 
1(4 cwt. ; what did the hay come to, at ^15 a ton ? 

Ji. $14,357 -h 

17. A merchant bought sugar in a hogshead, both of which 
weighed 8 cwt. 15 lbs. : the hogshead alone weighed 1 cwt. 1 qr. ; 
what was the cost of the sugar, at 11^ cents a pound ? A. 4^^3|. 

The two preceding questions are proper examples in a rul« 
usually termed Tare and Trctt. 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
ing so good as I expected, I am willing to lose $42 on the sals 
oi it ; what must I demand per ell French P A. $3,555. 

19. What is my demand for selling 600 bales of cotton, al 
$40| a bale, for 2} per cent, commission .'-550125. For 4 J per 
cent. .?-110025. For 7 per cent. ?-171150. For 5| per cent. '- 
13141875. jfT. $4676,0^1. 

20. What is ^e interest of $300,50 for 2 yrs. 6 mo. .'-3007SL 
For 5 yrs. 3 mo. 15 day8?-63(558. For 6^ mo:?-6516. For 
1 yr. 3 mo. 19 days .'-15672. A. $115,921. 

21. What is the difference between the compouiid and arable 
mterest of $200 for 1 yr. 6 mo. .'-36. For 3 yrs. 4 mo. ?-S967 
For 2 yrs. 6 mo. 15 days ?-lS23. A, $4,85. 

22. ^Vhat is the amount of $60 for 10 yrs. 3 mo. 19 dayti^ 
«n)9. For 8 yrt. 9 mo. 9 days .'-9169. A. $188,68. 

. 23. Bought calico for ^ cents a yard ; h6w must I lAaik H9 
as to gain 10 per cent, on each yard ?-275. 12 per oent. ?«-&& 
WS per cent. .'-287. 20 per cent. .'-30. A. $1,142. 

^. What is the difference between the discount of $897,68^ 
<^ 2 jt%, 3 mo. SO days, and the- interest of th» bmao ram lor 
<&>) Mine time? A. $V^ 
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25. Whidi is the most, the compound interest of $520 fjxr 5 
jTs.) or the discount of the same sum for the same time ? 

A. Compound interest, by $55,877. 

26. If 300 men, in C monthv, perform s piece of work when 
die days are 12 hours' long, how many men will do the same in 
4 months, when the days are only 8 hours longr ? A. 675 men. 

27. What is tlie difference of time between April Ist, 1826. 
end June 15th, 1829 ?-^,2,14. Between March li^th, 1829, and 
-August 20, 18^ ?-2,6,29. Between July 5, 1800, and February 
i^, 1826 ?-25,7,ll. A. 31 yrs., 4 mo., 24 days. 

28. What is the interest of $120,60, from June 1, 1828, to 
Juno 16, 1829?-7537. From May 15, 1824, to August 29, 
1830 .^-45506. From October 10, 1^25, to November 1, 1828?- 
8213. A. $75,173+. 



t XiXXV. In computing Int£irest on Notes, 

When a settlement is made WtUiin a short time from tho date or eon> 
Aencement of interest, it is gmeraHy the custom to proceed according; to tte 
fiiUowias 

RULE. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
and likewise the amount of each payment, from the 
ume it was paid to the time of settlement; then 
deduct the amount of the several payments from 
the amount of the principalv 

Exercises for the Slate, 

1. For Talno reeeired, I promise to pay Rufus Stanly, or order, Three Bo»> 
fted DollAn, with interest. April 1, 1635. 

$300 PSTSR MOIUT 

On this note wore the fbllowittf eaAoiatmeiiti >* 

Oct. I, 1825, reeenred MOO i 7%M. 

April 16, less, •* $50S 3,9,6,1,11,15,4 
Deo. 1. 1667, « $130 ) 

What waidoaApiU If 1638 f .^Aw. #60,73. 

CAI^CULATION. 

The first prineipaTon interest from April 1, 1885 fSOO^ 

Intofest to April 1, 1898, (36 mo.) « 54,00 

Amonnt of prloeipal DKM^IO 

Clnt payoMBt, OeL 1, 18S5, $100,00 

ftateresttoApril].l«B.(30mo.) 15,00 

fleoond payment April 16, 1896 50,00 

tateiett to April 1, 18B8,^imio.)».,.. .«•..■....... S,W 

VIM p«yaMiit,0Be. I.iae7. .,« 190,00 

»t to April 1,1898, (4 mo.) 9,40 

Ambant of paymenia deducted $298,3r 

BtmiflidM, April 1, 18B8 •$60,7i^ 
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9. For T\Ioe receivod, t promiso to p«jr Peter Trusty, er ordef, Fiva 0iia- 
dreti DuIbutSi with interest, July ], 1825. 
$900. Jambs Cauuss. 
ENDORSEMENTS. 

Jv!t 1G, 18B6, received $900 ) TIaM. 
Jsn. 1, 1837« <« $ 40 S 3, 15, 3, ^ 
March 16, I8S7, <« $230 ) 6,15,1,4. 
What remained duo July 16, 1838 ? Jtns, $75,15. 

3. For value received, I promise ta pay William Stimpson,'or oider, Oae 
Thousand Dollars, with interest. Jan. 16, 1820. 
$1000. Pbtsb Cammwv^ 

ENDORSEMENTS. 

March 16, 1 82J , received $600 ) T^hm. 
May 1,1822, •* $120 J 3, 1,10, 
July 16,1823, " $180) 8, 15, 6. 
What remained due Jan. 16, 1823 ? Jins. $203,50 

Massachusetts Rule. 

" Compute the interest on the principal sum to 
the first time when a payment was made, which, 
cither alone, or together with the preceding pay^ 
nients (if any), exceeds the interest then due ; add 
that interest to the principal, and from the sum 
subtract the payment, or the sum of the pay- 
ments, made at that time, and the remainder will 
be a new principal, with which proceed as with 
the first principal, and so on, to the time of set- 
tlement." 

1. For value received, I promise to pay Jasoa Park, or order. Six Huadtei 
Dollars, with interest. March 1, 1883. 
$600. BTBrHBK SriMPeoH. 

ENDORSEMENTS. 



May 1 , 18S3, received $900 ^ 

June 16,1824, «« $80 

Sept. 17, 1825, <« $ 13 

Dec. 19, 1835, " $ 15 

March 1, 1896, «< $100 

Oct. 16, 1887, «« $150 ^ 

What was there due August 31, 1828 ? Jhu, $194,41, 

The principal, $600, on interest from March 1, 18ESi» •.•••• MMUBO 

Interest to May 1, 18S3, (14 mo.) «^ 



15,10,15. 



Amount*. 

Payment, May 1, 1893, a sum gieatcr Uian the interest. 




DveMay 1,1893, forming a new principal • .$448JBt 

iotesBst oil $443, from May 1, USQ, to June 18, ISM, (13| no.)....«^. »Jg 

Amira&t, earried forward... •• ,.$471^88 
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Amonnt, brauf bl forwara $471^ 

P«ym«iit, Jun« 16, 1894, a ram greater than the iiitere«t th«a due. ..... 80,00 

Dne Jane 16, ]^ forming a new nrincipal $391,83 

Interest on $XiijS&j from Jane 16, 1894, v> March 1, 1896, (90t mo.). . • 40,16 

$431,90 

ffkymentjaram Iom than the intereat then doe $ 19 

Payment, a sum lets than the intennt then due. $ 15 

Fajrment, a turn greater than the interest then due $100 

$127,06 

Duo March 1. 1836, fbrroing a new principal.: $.')04,99 

interest on $304,09, from March 1, 1836, to Oct. 16, 1337, (19^ mo.) . . . 99,73 

Amount $334,79 

Pajrment, Oct. 16, 18S7, a som greater than the intereat then due 150,00 

Doe Oct. 16) 1887, forming a new princj|Bl $184,72 

Interest on $184,79, from Oct. 16, 1887, tP August 31, 1688, being the 
time of settlement, (10| mo;) 9,69 

Balasee doe Aug. 31, 1898 1 $194,41 

9. For ralue reeaived, I promise to pay Asber Ij> Smith, or order. Nine Hun- 
ired Dollars, with interesL June 16, laiO. 
$900. WiixiAX MoRXfs 
. ENOOKSfiMENTS. 

July 3, 1891, received $150 1 7\ifi«. 

Bopt. 16, 182k, " $ 90 1, 15, 1, 

Dec. 10, I8S>4, ** $ 10 I 9, 15, 9, 

June 1,1895, *< $9tl f H* l»6f 

Aug. 16, 1895, « $900 15, 1, 6 

March 1, )897, ** $300 I 

What remained d*jo Sept. 1, 1898 ? Jiiu. $483,07. 

Connecticut Rule. 

Established by the Supreme Court of the State of Connocticot in 1804. 

" Compute the interest to the time of the first 
'payment ; if that be one year or more from the 
time the interest commenced, add it to the prin- 
cipal, and deduct the payment from the sum total. 
If there be after payments made, compute the in- 
terest on the balance due to the next payment, 
and then deduct the payment as above ; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the tim« 
between one payment and another be one year or 
more. But if any payments be made before one 

roar's interest hath accrued, then compute the 

18 • 
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interest on the prmcipal sum due on the obliga* 
tion, for one year, add it to the principal, and 
compute tlie interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
it to the sum paid, and deduct that sum from the 
principal and interest, added as above.* 

" If any payments be made of a less sum than 
the interest arisen at the time of sueh pa)rment, 
no interest is to be computed, but t)nly on the 
principal sum for any period." 

1. For vahie received, I promim to pay P«ter Tnuty, or order, Ono Than- 
■and Dollars, i^itb iatei^aL June lOKSM. 
$10U0. Jams* Pat«i 
ENDORSEMENl'S. 

July 1, 1S9S, received ^SSO ) TIiim. 

All*. 16, 1826, ' 

Deo. lyim, 

Feb. 16, 1836, <7«xw / 

Wittt was due August 96, 18S8 ? Aiu, $507,86. 

9100a,0(y^ principal of tiie note. 

02,50 mterest to July 1, 18S5, (1S| monthf .) 



eeived$S50) Tbne, 

« $157 ( 1, 15, 1, 1, 15, 

« $87( 1, 8,15,6, 

t< 9218) 6,10. 



$1063,50 amount. 
250,00 l«t payment deducted. 

$813,50 doe July 1, 1635. 

54,84 mtereat to Anguat 16, 1886, (13) montfafe./ 



$867,34 amount. 
157,00 2d payment deduefed. 



$710,34 due Anj^unt 16, 1866. 
42,63 interest for 1 year. 



$752,96 

of the ytar), being 8) months. 



90 69 ) ^'''^'''(^^ ^^^ payment to Aoj|;uil 16, 1837 (tHecttl 



$663,27 due August 16, 1827. 
19,86 interest to February 16, 1838, (6 months.) 

$682,13 amount. 
218,00 4th payment. 

$464,13 due February 16, 1838. 
14,69 interest to August 36, 1836, (6| months.) 



$478,83 due August 36, 18SI6, the time ofseUlement. 



* If a year does not extend beyond the time of payment ; but if it does, then 
find the amount of the principal, remaining unpaid, up pa the time of settle- 
ment, likewiae the amount of the pavment or payments from the time they vrer* 
M|d to the time of settlement, and deduet the sum of tiiese several amoaata 
akMB-the anmunt of tfa« nriMipal 



COMP(»JlfD FIIWORTION. tU 

SL For vaki* received, I promise to pay Soha, P. Snilt|i, or ofdn, E^t Btt»> 
tfred and SoTonty-five UoUara, with interest. January 10, 1821. 

$875. UARKr Thomsow 

— . ENDORgEMENTS. 

Aug. 10, 1894, received $S60 y Time 

]>ec. 16, 1835, «< $300 ( 3, 7, 1, 4, 6, 1, 9jL 
March 1, 1828, " $ 50 ( 6, 15, 1, 2. 
July 1, 1887, <« $150) 
What was doe September 1, 1808 ? Jins. $447. 



5 I*XXyi« Peacticb in Compound Numbers 

operations in conqwand numbers, as pounds, shillings, for instance, may be 
diortened by taking aliquot parts, as in Practice of Federal Money ^ If XXVIll. 

1. What is the cost of 28 hushels of salt, at 10 s. a bushel ? 

In this example, 10 8. = |£. ; then, ^ of S8 bushels is the cost in pounds, 
thus, 28 -^ 2 = 14£., j9m. 

2. What will 40 bushels of wheat cost, at 5 s. = |£. a 
bushel? AtlOs. = ^je.? At4s.~-t£.? Atl8.=:2V^.? 

I. Hence, when the price is an aliquot, or even, 
part of a pound, we-divide the number of gallons, 
yards, &c, by this aliquot part, as in H XXVIIL 

Exercises for the Slate. 

1. What will 8640 yds. of cloth cost, at 10 s. = !|£. a yd. ?- 
4320. At 6 8. 8 d. s= J jB. .?-2880. At 5 s, «:?: i£. F-2160. At 

4 8. » i£. ?-1728. At 3 s. 4 d, = ^&. .M440. At 2 b. 6 d. =« 

i£. F-1080. At 1 s. 8 d. =«=tV^. ?-720. At 1 s. 4 d. =r ^£. ?- 

676. At 1 8. 3 d. = iV^- ?-540. At 1 s. = ■^£, .?-432. Ajt 

10d. = 2%x=2^£.?-360. At 8 d. =:-^£. .?-288. At5d.« 

4V£.?-180. At2jd.=:<5V^..?-90. ^. 16704£. 

Jfote. — ^The aliquot parts of a pound, in the following examples, magr oe 
Ibund in the former examples. 

2. What cost 20 gallons of brandy, at 6 8. 8 d. per gallon ?- 
643,4. 

3. What cost 8 yds. of broadcloth, at 10 b. per yard ?-4. 

4. What cost 2o bushels of rye, at 5 s. per busiiel ?-6,5. 

5. "What cost 30 bushels of oats, at 2 s. 6 d. per bushel ?-3,15. 
Jki». 20£. 13 s. 4 d. 



jafft 



ARITHMifiriC 



6. IHiat wiH 91 hk>\e. of cider cost, at 7 b. 6 d. per Mft. 

liS. 15 1. = cost, at 5 B. per bbl. 
«£, 7B.6d.s6ost,atS«. 6d.p6rbU. 

Am, 19£. Si. 6d as cost, at 7 1. 6 d. per bU 

Or, 
5f. r= i£. ) 51 

2 s. 6 d. = I of 5 a. j then, ^ ) ]9£. 15s. = cost, at 5 s* per tbU 

a£. 78. 6d. = co8t, at2i. 6d. perbbl 

Ant. 19£. 2«. 6 d« = cost, at 7 1. 6d. per bU. 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of cloth cost, at J 2s. Gd.per yardP-12,10. 

8. What will 40 yards of cloth cost, at 15 s. per yard .?-30. 

9. What will 36 bushels of corn cost, at 78. <> d. per bus.^el ?- 
13,10. 

19. What cc0t 12 bbls. of ak, at 17 b. G d. per bbl.?-lO,]0. 

^. 66£. 10 8^ 
11. What will 5 cwt. 3 qrs. 21 lbs. of sugar cost, at '$^,60 per 
cwt ? 



1 m. s= 
14 lbs. = 

7ii)8.=; 



3qra. = iewt. 



of 2 qrs. ; then, 

of I qr. ; then, 

 of 14 lbs. ; then, 



•9,60 
5 

48,00 

4,80 

2,40 

1,20 

,60: 



cost of 5 cwL 
cost of 2 qrs. 
cost of 1 qr. 
cost of 14 lbs. 
cost of? lbs. 



Jins. $57,00 = cost of 5 cwt. 3 qri. Si lbs. 



12. At $2,50 per yard, what will 5 yds. 2 qrs. of broaddoth 
cost ?-l 875. What will 4 yds. 1 qr. cost.?- J 0625. Will 6 yds. 
3qT8.?-16875. Ans. $41,25: 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt. P-2475. 

14. 3 cwt 1 qr. 7 lbs.; at $3,60 per cwt..M1925. 

15. 4 yds. 2 qrs., at $2,10 per yd. .?--945. 

16. 4 gils. 2 qU., at $3,40 per gal. ?-1530. A. $61 ,435. 
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FELL.OWSHIP. 

tl^XXVn. 1. Two boys, William and Thoina^ 
toiding with marbles, in company, gained 80 cents ; WilliaM 
owned | of the marbles, and ThMoas i ; what was eadi 
one's part of the gain ? 

2. James and Kufus, owning a sled, in company, sold it 
for $3 more than it cost, that is, $3 gain ; Rufas owned f 
df it, and Jam^ i ; what was each one's shaie of the gain? 



Q. What is the RuLX of Fellowship t 

A. When men are trading in company, it acK 
certains the sain or loss to be shared by each. 

Q. What is cwled Stock, or Capital 7 

A, The money advanced or put in trade 

Q. What Is called Ditidsnd ? 

A. The gain or loss to be shared by each. 



1. Three men. A, B, and C, traded in company ; A pat ia 
f200, B $400, and C $600 ; they gained $300 : What was each 
man's share of the gain ? 

In this example, it is oTident, diat B on^t to haTS twice as mnoh of tfae 
gain aa A, for his stock is twice as maeh, and C 3 times as much as A ; that is, 
each man's gain or loss ou^ht to have the same relation to the whole gain or 
loss, as the mone^ he put la has to the money they all pat in. The same pri»- 
(Sple will apply m all cases in which a number is to be divided into parts, 
which shall have a given relation, or tetio, to each other, as the dividing % 
bankmpi's estate 'among his creditors, apportioning taxes, &c. 

Hence, &om the foregoing example, we derive the following 
nroportions : 
A's stock $200"^ % $ $ S 

B's stock' $400 I 1^ : 1^ . : 300 : 50, A's gain. 
r«'- a*«nlr ififiO r 1200 : 40p : : 300 : 100, B'a gain. 

1200 : 60O :; 300 : 150, C's gain. 



C's stock. 



Whole stock, $1200. 

By ratios. These are -j^fy^r, -^J^, -^ffiy, ^hhii then, 

900 X i* that is, i of $300,«$50, A's; | of $3QO»$100,B'i^ 
and i of $300 » $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, th«n $1 stoek 




gau. 
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This iMt method wiU generally be found the ■horteit, mod beet aduiled te 
buiinoM ; especiallv when there are several statementi, in whfdi aUtM fint 
terns are alike, and all the thiid terms are alike. 

Proof. . It is plain^ that, if the work be rif ht» the amount (^ 
0ie shares of the gain or loss mvst be equal to tlie whole gain 
or loss; thus, in the last example, A's is $50 4- B's $100 4- 
Cn $160^ $300, tktwkoU gam. 



Q. What, then, is the Rulk 7 

A. As the whole stock : to each man's stock 
the whole gain : to each man's gain. 



» • 



3. Three merchants. A, 3, and C, ^ned, by trading in com 
pany, $200; A's stock was $150, B's $250, and C's $400^ 
what was the gain on $1, and what was each man's share ot 
the gain ? Ji.The gain on $1 is $| ; then, A of $150= $37,50, 
A's ; 4 of $250 « |62,50, B's ; and i of $400 = $100, C's. 

. 3. A, B, and C, freight a ship with 270 tons ; A shipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard ; . what was the loss on 1 
ton? and how many tons did each lose ? A. The loss on I ton 
is i of a ton ; A's, 32 ; B's, 24 ; C's, 84. 

4. A and B trade in company, with a joint capital of $600^ 
A put in $350,50, and B $249,50, and, hy trading, they gained 
$120 : what is the gain on $1 , and wliat is each person's share 

of the gain? Ans, $i; A's, |70,10; B's, $49,90. 

5. A ship, valued at $2520U, was lost at sea, of which I be- 
longed to A. i to B, and the remainder to C : what is the los» 
on $1? jmd now much will each man sustain, supposing $18000 

of her to be ensured? Ans. f ; A's, $2400; B's, $3600, and 
C»8,$1200. 

Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 2SS3 men a day : the first 
company consisted of 162 men ; the second, 153 ; the third, 144 ? 
the fourth, 117; and the fifth, 108 ; how many men musteaoh 
company furnish, in proportion to the whole number of men? 
,A. The proportion tor 1 man is ^ ; then, | of 162 s= 54, first 
company ; the second, 51 : the third, 48 ; tlie fourth, 39 ; and th» 
tfth,36men.. 

^. Two men, A and B^ traded in aompany, with t joint eani- 
1^ of $1000 : they gkined 400, of which A took $300, and B 
the remainder : what was each person's stock? Jins $1 gaia 
reouires 2i stock : A's^ $750 ; B*s, $250. 



k 



FELLOWBHIP. fM 

0. Divide ^000 between 4 persons, so that their shaies ma? 
be to each other as 1, 2, 3, 4. ^. $100, $200, <mO, $400. ' 

<l. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to £ $85, to F $40, and to G $20 ; his whole esUte is 
worth no more than $1557^ : what will be each creditor's part 
of the property ? 

In adjusting cl«im8 of this nature, it is the general practice 
to find now much the debtor pays on $1, which is, in this case, 
$i. A. A, $175; B, $500; C, $600; D,^10; £, $42^; 
F, $20 ; G, $10. 

10. A weuthj merchant, at his death, left an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their ages, which 
ire 7, 10, 12, 15, 16 years ; what was the share of each ? 

^lur. $3500, $5000. $6000, $7500, $8000. 

11. A and B invest equal sums m trade, and clear $S^0, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gain ? and how much is A ^owed for his trouble ? Jius, 
$160 ; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $1920, and all the property in 
town be valued at $64000, what will that be on $1 ? and what 
will be A's tax, whose property is valued at $1200 ? Ant. $,03 
on a doUat ; A's tax, $36. 

In assofsing taxes, wo muat first make an inventorr of all the propertpr, botli 
real and personal, af the whole town, and also of each individna) who w to be 
taxeii ; and, as the whole number of polls are rated at so mach each, the tax 
on ail the polls must first be taken oat front the whole tax, and the remainder 
is to be aiseesed on the property. Then, to find how much any individual 
aiust bo taxed for his nropoity, we need only find how much the remainder of 
tlie whole tax is on $1, and multiply his inventory by it. 

Jfote. — Fn some states, taxes are assessed only on the ronl and personal estate 
•f th^ mhaUtants, oo poll taxes beiof allowed. 

13. A certain town is taxed $2140 ; the whole prooerty of 
Che town is valued at $500000 ; there are 200 polls, wnich are 
taxed $,70 each ; A's property is valued at $1400, and he pays 

for 2 polls : 

$ . Polls. $. cte. Polls 

C's, at 1200, pays for 2 ; H's, at 825,50, pays for 3 ; 
D's, " 1265, '" « 1 ; I's, <' 800,40, « " 2 
E's, " 2125, " " 3 ; J's, " 375,25, " " 1 . 
Fs, " 3621, « " 2 ; K's, " 265,30, « « 2. 
What will be the tax on $1 ? and what will be A's tax P 
200 polls X $}70 s= $140, amount of the poll taxes ; an<a 
$2140 — $1 40 » $2000, which is to be assessed on the property. 
$600000 : $2000 :: $1 : $,04, tax on $1. Then, to find A's 
tax, his inventory being $1400, we proceed thus •— > 
$1400X$»04»$56 
2 poUs at $,70 = $ 1,40 

$57,40, A's whole tsx, An$ 



m$ AiUT»fETIC. 

What wiU be C'f tax ?-4940. Wlutt D*s P-5180. WliatE'si* 
8310. What F'i?-14634. What H's?-3512. What Fa?- 
miOO. What J'a?-1871. What S:'a.Ma012. . 

Jhis. f430,298. 



COMPOUND FEIXOWSHIP. 

t TXKYJII* 1. Two men hired a pastue for $9 ; A 
pat in 2 oxen for 6 months, and B 3 ozea for 5 months; what 
oofht each to pay for the pasture ? 

2 oxen for 6 months is tne same as (2 X 6 tss) 12 oxen for 1 
month ; and 3 oxen for 5 months is the same as (3 X ^ ^ 1^ 
oxen for 1 month. 

The shares of A and B are the same as if A had pat in 12 
•xen, and B 15, for 1 month each ; hence the relati<m <vf 12 t* 
15 is the same as in Simple Fellowship, thus, 
2x6s=12) 
3X5 = 15>27*: 12 : : 9 : $4, A's. 

27)^ *• 15 :• 9 • $5, B's. 



Q. How, then, does Compound differ from Simple Fellowship ? 

A. Compound regards time, Simple does not 

Q. From the preceding example, what appean to be the 

RUUB1 

A. Multiply each man's stock by the time it is 
continued in trade. 

Then, As the sum of the products : each man'a 
product : : the whole gain or loss : each man's 
gain or loss. 

More Exercises for the Slate. 

2. Tliree merchants, A, B, and C, enter into partnership; 
A puto in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
Hko. ; but bj misfortune thej loee $50 : how much loss must 
eaefa man sustain ? C A's, $7,0584-. 

Aju. I B% $14,70H- 
( G's, f28;2354-. 

3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. ; 
what share of the rent must each roan pay ? ( A's, $]9;90. 

Jins. 2 B's, i 7420. 
C«,$2),60. 



MSTNSUilATION. 



w 



4. Two merchants entered into partnership for IG mo. ; A at 
first put in stock to the amount of $G00, and, at the end of 
monus, put in ^100 more ; B. put in at first $750, and, at iim 
expiration of 6 months, took out $250 ; with this stock they 
gained $386; what was each man's part? » C A's, $200,71)7. 

' (^ B Sy $185,202. 

5. Oil tlie first of January, A began trade with $760, and, on 
the first of February followmg, he took in B with $540 ; on the 
first of June following, he took in C with $800 , at the end of 
the vear^ they found they had gained $872: what was each 
nan s share of the gain P 

Jns. A's share, $384,929; B's, $250,71; C's, $236^. 



MENSUBATIOX. 




IT LXXIX. SQUARE MEASURE. 
Q. What are your ideas of a Square 7 ^ 

A. It is any thing which is as 
long as it is wide. 

Q. What kind of a figure does this on the right 
appear to be ? 

A. A square figure. 

Q. Why! 

A. Because the side AB is - as 
lonff as the side BC. I> C 

Q. How many sides has this figure, and what is their length 7 
Q. How many equal comers has it 7 

A. Four. 

Q. What are these comers generally called 7 

A. Angles. 

Q. How, then, would you describe a Square figure 7 

A. It has four equal sides, and four eqvAl 
angles. 

Q. In the above figure, if each side be 1 foot in length, what f ngkt 
^t to be called 7 

A. 1 square foot. 
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918 ARlTHM£TtC. 

Q. If the sides of a square be each 1 yard in A3 feet = 1 yud. B 
ks&grth, as in the figure on the right, what ought 
k to be called 7 ^^ 

A, 1 square yard. t 

Q. In this square, I perceive there are several rj 
tmaller sauares contained in the i«rger. If you jj 
eountaJl tne smaller squares, allowing each one % 
to be 1 foot, how many square feet or square ^ 
yards will they make t 

QWhy? D ^^ 

A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft.,i. e., 1 sq. yd. 

Q. liow many square feet, tfaeo, make 1 square yard 1 

A. 9. 

Q. If we mulliply 3 feet (the length of 1 side) by the width, 3 fleeX, 
making 9, the same result is produced as before. What, thea, wiU 
muliiplyipg the length of any square by the breadth, or the length into 
kself, give 7 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square inches in a figure 2 inches long and 2 iuchcs 
wide 7 

A. 2x2 = 4. 

Q. How many in a figure 4 inches long and 4 inches wide ? 1^ 
hiches square, that is, Is inches long, and 12 inches wide 7 8 inebea 
square 7 6 inches square 7 2D inches square 7 30 inches square ? 

Q. How many square feet in a figure 1 foot, or 12 inches, square f 

A. 1 square foot. 

Q. How many square inches in 1 square foot 7 and why 7 

A. 144 sqL in. ;. because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 and why 7 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q. How many square yards in 1 square rod 7 and why 7 

A. 304 sq. yds. ; because 5J yds. X 5J yds. 
s= 30J. 

How many square feet in 1 square rod 7 and why 7 

A. 272i sq. ft. ; because 16^ ft. (the niimber 
-of feet in 1 rod in length) X 16| ft. = 272^. 

Q. This figure on the right A B 

is /called a Parallelogram: i 
what,then, are your ideas of a [ 
Parallelogram 7 

A. That it is ft _ 

figure which is long- p"""i> e 

than it is wide 





M£NSURATIQN. 919| 

Q. We sec bv this figure, that tiiere are two kinds of Paratlelo- 

EamS; viz. ADcD and ABEF. By inspecting these they wiH be 
und to' be equal : how, then, may a Farallelogram be defined T 

A, It is a figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If this figure had been square, and each side 2 feet in lengtl), il 
is plain that it would have containecl 4 square feet \ but, allowing the 
longest side to be 2 feet, and ilie shortest side only 1 foot, Xi will, of 
course, contain but ^ as many square feet: how many; then, does it 
•onlaiu 7 

A. 2 ft. (length) X 1 ft. (breadth) = 2 sq. ft. 

Q. If a figjre I inch in breadth and 1 inch in length contains 1 
square inch, how many sc|uare inches will a figure I inch wide and 2 
inches long contain 7 3 inches long 7 4 inches long 7 8 inches long 7 
12 inches long 7 20 inches long 7 

Q. If a figure 1 foot wide and 1 foot long comains 1 square foot, 
bow maiiv square feet will a figure 1 foot wide and 2 feet long contain f 
3 feet long 7 4 feet long 7 8 feet long 7 10 feet long 7 

Q. How, then, do you proceed to find the square feet, inches, &e. 
ef a square or paraHelograin 7 

A. Multiply the length by the breadth. 

1. How many square feet in a room 10 feet long and 2 
feet wide? (10x2=20 sq. ft, Ana.) In a room 8 feet 
wide and 12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide 
and 8 rods long ? 10 rods long ? 11 rods long ? 12 rod» 
long .' 10 rods long and 4 ro£ wide ? 

Q. Wlien a piece of land, in any shape, contains 40 square ro<% 
llial is it called 7 

A, 1 rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

Q. When a piece of land, in any shape, eontains 160 sauare rodu 
wliatisitcalledTf ^^ ^ 

A. 1 acre. 



4. How many square rods in a piece of land 20 rods long 
md 2 rods wide ? How many such pieces will make an 
acre, or 160 square rods ? 

5. How wide must a piece of land be, which is 80 rods 
lonff, to make an acre ? 40 rods long ? 20 rods lon|[ ? 

£ How many square feet of boards are contained m the 
floor of a room 10 feet square? 20 feet square? 10 feat 
wide and 20 feet long ? 2&) feet wide and 30 feet long ? 



ARITHMETIC 

7. How many square yards in a figure 3 feet long and^ 3 
feet wide ? 6 leet square ? 10 feet long and 9 feet wide ? 
6 feet long and 2 feet wide ? (2X6 = 13-7-9.-= 1 J yds, 
Jins.) In a figure 10 feet long and 4 wide ? ^, 4 J yds. 

8. How many square yards m 9 square feet ? la 108 ? In 
78? In99? In27? In80? In37? 



Q. How, tben, must square feet, square inches, &c. be divided 7 

A. Square inches by square inches, square feet 
by square feet, &c. 

5 square miles. 

Q. We are now prepared to an- 
swer that interesting question which 
occurs m Ueography, viz. the differ- 
ence between miles square and square 
miles. The figures on the rig^t are 
introduced for the purpose of its illus- 
tration. Examine them attentively ; 
then tell me, for instance. What is the 
difference between 6 square miles and 
fr niies square ? 

A. 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 

in length and 5 miles in 

breadth, making 5 times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From Iheie illustrations we derive the following general 

Q. How do ytxi proceed to fiad the oonte&ti of a Square ^r 
Parallelogram 1 

A* Multiply the length by the breadth. 

JExerctses for the Slate, 

L In a room 16 feet long and 11 ftet wide, how many squaie 
ftet.? A. 176. 

8. How maar acres in a pieee of knd 660 rods long aad 3d 
lods wide ? 5^ X 32 s= 113 square acrei, Ans, 

Tlie pupil must recollect that square inches must be divided 
by square inches, square yards' by square yards, &c. 

3. liow many acres in a piece of land ^0 rods wide and 4fe0 
rods long? A, ggs acres, 20 rods. 
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4. How many rods long must a piece of land be, which is 80 
Tods wide, to make 1 acre ?-l2. How many rods wide to make 
4 acres ?-d. How many rods wide to make 200 acres f-400. 
Ji. 410 rods. 

5. How many square feet of boards are contained in the floor 
of a ro(»n 40 A. in. long and 10 ft. 3 in. wide ? (Reduce the 
inches to the decimal of a foot.) j9. 415,125 fl:=415| feet. 

G. How many acres are contained in the road from Boston 
to Providence, allowing tlie distance to be 40 miles, and the 
average width of the rosui 4 rods ? A. 320 acres. 

7. How many square feet are contained in a board 12 inches 
fong and 12 inches wide P-1. 12 inches wide and 24 inches 
long ?-2 3 feet long .?-3. 20 feet lonff .?-20. ^. 26 feet. 

8. How many square feet in a board 1 fl'. 6 in. wide and 18 
ft. i) in. long ? A, 28,125 ft. =± 28J feet. 

9. How many yards of carpeting, that is 1^ jd- wide, will 
cover a floor 21 n. 3 in. long and 13 ft. 6 in. wide ? 

A, 25.^ yards. 

10. How many feet of boards will it take to cover the walls 
df a house 30 it. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high ^ 
and what will they come to, at $10 per 1000 feet .? A, 2cJ50 feet) 
C08t$2ai. 

, 11. How many shingles will it take to cover the roof of a 
liara 40 feet lonz, allowing the length of the raflers to be 16 
ft. C in., and 6 shingles to cover 1 square foot? what will they 
cost, at $1,25 per 1000? A, 7920 shingles; cost, $9,90. 

12. What will a lot of land, 30Q rods wide and 600 rods long 
Gome to, at $15 an acre? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre .> A, $13280. 



T L.XXX. SOLID, OR CUBIC MEASURE. 

 ^. When a block is 1 inch long, 1 inch thick, and 1 inch wide, how 
maoy solid inches is it'said to contain ? 

A. 1 solid or cubic inch. ^ 

Q. How many solid feet does a block, that is 1 foot long, 1 foot 
thick, and 1 foot wide, contain ? 

A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot lonj^, contains 
1 solid foot, how many solid feet does such a block that is z feet lonr 
cotitain ? 3 feet long? 5 feet long? 10 fuel long? 20 feet long? 
SO feet long ? 

<l. How maojT solid feet does )lock 2 feet long, 2 feet thick, and 
1 foot wide, contain ? 2 feet wide ? 3 feet wide ? , / 

Q. How many solid . inches does a block 3 inches long, 2 inches 
wideband 1 inch thick, contain ? 2 inches thick f 4 inches thick f 10 
Inches thick 7 

19 • 



ABITHMBTLC. 

Q. How, tbeo, would you proceed, to find how many aoKd feet, 

ifichcs, &.C. are coHtamed iu a solid body 7 

A. Multiply the lengthy breadth and depth to* 
gether. 

1. How many solid feet in a block 4 feet thick, 2 feet 
wide, and 5 feet long? Jhis. 4 X S X 5==: 40 solid feet 

2. How many solid or cubic feet in a block 12 inches 
long, 12 inches wide, and 12 inches thick? A, 1 solid £)ot 

Q. When a load of wood contains 128 solid feet, what is |i 
called? 

A. 1 cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? A. 128,= 1 cord. How many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high? ^. 256 solid feet, = 2 coi:&. 

Q. In common ]anguag^o, we say of a load of wood brought to 
market, if it is 8 feet long, 4 feet high, and 4 feet wido, Uiat it is a cord, 
or it contains 8 feet of wood. But/ this would make 128 solid feetj 
what, then, is to be understood by saying of such a load of wcMd, that 
it contains 8 feet of wood? or, in common language, ** there is S 
feet of it" 1 

A. As 16 solid feet, in any form, are ^ of 128 
feet, that is, J of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot ; then 8 such cord feet will make 128 solid 
feet, or 1 cord, for 8 times 16 are 128. 

Q. How, then, would 3'ou bring solid feet into cord feet t 

A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 3 
feet high, and 1 foot wide ? How many in a load 8 feet long. 
2 feet high, and 2 feet wide ? 8 feet long, 4 feet wide, a^ 
2 feet hi^ ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many solid feet to contain 4 cord 
feet ? 5 cord feet ? 6 cord feet ? 7 cord feet ? 8 card 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 3 
foot wide, and 4 feet high ? 

In performing this last example, we multiply 4 feet (the heiciit) by 1 Ibol 
(the width), making 4; thtn, this 4 by 8 feet (the length), mwof 33-»>lll 



fooid feet), s;: 9 csnrd feet, Jhu. Sut, instead of muIUpIyinf the 4 by tbe 8 fbet 
m length, aud diTidin| by 16, we may simply divide by 9, withoni multiplyixtf i 
for the divisor, 16, ia 3 timoi as large as the multiplier, 8 ; consequently, it will 
produce the same result as before ; thus, 4x1 = 4-4-2 = 2 cord feet, Jbu,, 
•ebefbre. 



Q. Wfaen^ then, a load of wood is 8 fefst ^ng, or contains two 
lengths, each 4 feet (which is the usual length ofwood prepared for 
qnarket)^ what easy method is there of findings how many cord feet sach 
a load C(»)tains t 

A. Multiply the height and breadth together, 
and divide the product by 2. . 

7. How much wood in a load 8 feet long, 3 feet high, and 
2 feet wide? 3X 2z=6-i- 2=3 cord feet,,^n*. 

8. How many cord feet in a load of wood 2 feet hiffh, 2 
feet wide, and of the usual len^ ? 3 feet hi^h and 2 feet 
wide ? 3 feet wide and 3 feet high ? 4 fbet wide and 4 feet 
high ? 4 feet wide and 6 reet figh ? How many cords in 
a load 4 feet high, 4 feet wide ? 

9. How wide must a load of wood be, which is 8 feel 
long and 1 foot high, to make 1 cord foot? How wide to 
make 2 cord feet? 3 cord feet? 6 cord feet? 10 cord feet? 

10. What will a load of wood 8 feet long, 3^ feet wide, 
and 4 feet high, cost, at $1 per foot ? 

The fpregoing remarks and illustrations may now be embraced 

in the following 

RULES. 

Q. How do you find the ccmtents of any solid or cube 7 

A. Multiply the length, breadth and depth to- 
gether. 

Q. When thelenglh ofwood is 8 feet, how can Tou find the num- 
ber of cord feet il ec^tams, without multiplying by 8 and dividing 
by 16 ? 

A. Multiply the breadth and height together, 
and divide the product by 2 ; the quotient will 
be cord feet. 

Q. How do you bring cord feet into cords 1 

A. Divide by 8. 

Mbte. — If the wood is only 4 fbet in length, proceed as last directed j thon« 
OS 8 feet in length is 2 times as much woc»d as only 4 feet in length, hence ( the 
result, found as above, will be the answer in cord feet ; that is, divide by 9 
twieci or once by 4. ' 



m AUTIiMETlC 

Exercises for the Slate. 

1. How many solid feet in a load of wood 8 feet Ion£f,4 
wide, and 3^ feet high ? 4x3ial4-f-2ss=7 cord feet, jSmm. 

2. How many feet in a load of wood 5 ft Gin. high, 3 it. 9 in. 

wide, and of the usual lengtli ? 

(BeduM the inchei to the deeimal of a foot.) Ji, 10^\jVbV ^» 1 0^^ ft. 

Perform this last example b} redoeing the inches of a foot to a eooMoon 
fractioa> This method, ia moet cues, will be fouod preferable : tlius, takiifg 
the la^'. example : — 

bit 6in.=r5^ i^»¥*; then,3 ft 9 in.=s3f ft. = -^X 
-y-as J^f^-8-2=rJj^«=10^P, jj«5., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wideband 2 ft. 9 
in. thick, how many solid feet? A. Decimally, 75,9687& 

feet = 75fj feet By common fractions, •¥" X "^^ X "V' =* 
^-^^ = 75ti feet, Ans., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord ? 

In thii example, we know that the heicht maltiplied by the width, and this 

S redact divided by 2, must make 8 cord feet, that is, 1 cord or load : hence, 
X 3 = 16 -»- 3 = 5} feet, height, .4iw. 

5. If a load of wood is 5| feet high, and 8 feet long, Itow widt 
must it be to make 2 cords ? 

2 cords = 16 cord feet ; then, 16xS=r33-»-5|=:6 feet wide, Jttu. 

C. If a load of wood is 5} feet high, and 8 feet lonj?, how wide 
must it be to make 3 cords .'-9. 4 cords f-12. 8 cords .^-24. 
A. 45 feet. 

7. How many solid feet of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ?--3^. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12j^. 20 ft. 6 in. long, 24 inches 

wide, and 1 ft. 9 in. thick ?-71|. A. 87-^ H. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mils 
long, how many cord feet, and how many cords ? 

A. 10725 cord feet ^ 1340} cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick? A. 100 feet-{-50sr2tona. 

10. How many bricks 8 inches long, 4 inches wide, and 2^ 
inches thick, will build a wall in front of a ^rden, which is to 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

A. 51840 bricks. 



miODECtMALB. 



DUODHCIMALiS. 



f I^XXXI* Q. From what is tlie word duodecimals derived T 

A. From the Latin word duodecim, signifying 
twelve. 

Q. In commoii decimals, we are accustomed to sappose any whote 
dHB^^ as a foot, for instance, (6 be divided into ten equal parts ; but 
bow IS a foot divided in duodecimals 7 and what are the parts called ? 

A. Into twelve equal paits, called inches or 
primes ; and each of these parts into twelve other 
equal parts, called seconds ; also each second into 
twelve equal parts, called thirds, and each third 
into twelve equal parts, called fourths^ and so on 
to any extent whatever. 

Q. What, then, arc duodecimals ? 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch t 

A. Ojft. 

Q. What fraction of a foot is 1 second 7 

A. TVof-rV=TiTft- 

Q. What fraction of a foot is 1 third 7 

A. tV of tV of lir = ttW ft- 

Q. What fraction of a foot is 1 fourth 7 

A. TV0fTV0fTV0fiV = ]Df7B ft 

Q. Now, sinca 12ths tnultiplied by ISths make 144ths, and i^ 

make i^ ; also, 144ths multiplied by ISlhs make 17!28ths, and rkh 

make T4T i it is plain that we may write the fractions without their de» 
nominators, by makinfp some mark to distinguish them. What marks 
are generally used for this purpose 7 

A. 12ths, inches, or primes, are distinguished 
by an accent, thus ; 8^ signifies -j^, 8 inches, or 8 
primes ; T' = yj^j or 7 seconds ; &" = y^^, or 6 
thirds, &.C. 

Q. We have seen that Itihs multiplied by ISths produce 144ths; 
what, then, is the product of 6^ (inches or primes) multiphed by 7 
(Riches)? 

A. Zh"^ that is, 35 seconds, or vW. 

Q. What is the product of 5" (seconds) muiUpIied by 7' (inchet) f 

A. Z^" that is, 35 thirds. 



ARITHMETIC. 

Q. VVIiat is the product of 5" (seconds) muhiplied by 1" (seeoBdg) f 

A. 35"'^ that is, 35 fourths. 

Q. How may the value of the product always be detenniaed t 

A. By placing as many marks or accents at the 
right of the product as there are marks at the 
right of both multiplier and multiplicand counted 
together. 

Q. What, then, would T»" (fiAhs) multiplied by 8'"'" (sixtlis) pto- 
duce? 

A. b&''"""''', that is, 56 ekvenths. 

Q. What would 7" (seconds) multiplied by 6'" (thiids) prodnee 1 

A. 35'^''^ that is, 35 fifths. 

Q, What would 8" multiplied by 3'' produce? 

A. 24'^^', (fourths.) 

Q. From the preceding, what appears to be Uie vakie of feel ■»!• 
Ciplied by primes or inches ? or what do feet moltijdied by primes give f 

A. rrimes. 

Q. What do primes multiplied by primes give t 

A. Seconds. 

Q. What do primes multiplied by seconds give T 

A. Thirds. 

Q. What do seconds multiplied by seconds give 7 

A. Fourths. 

Q. What do seconds multiplied by thirds give ? 

A. Fifths. 

Q. What do thirds multiplied by thirds give T 

^A, Sixths. 

JVote.— Thifl might be extended in the same mannor to an7kid06iiite tapglli 
The foUowinf table oontaioa a few of these denominatioiis. 

Repeat the 

TABIiJB. 



12'"' (fourths) «j. 1'" (Aird.) 

12'" (thirds) «k. 1" (second.) 

12" (seconds) nuke 1' finch or prine.) 

12^ (inches or primies) «Mte 1 foot 



Q. How may duodecimals be added aad subtraeted f 

A. In the same manner as compocuid numbers ; 
12 of a less denomination always making 1 Qf ft 
greater^ as in the foregoing table. 



/ 



DUODfiCIMALS. 



OPERATION. 

Length, 10ft. 8' 
Breadth, 1 5' 




4 
10 


5' 4 
8' • 



// 



Ans, 15 V 4L" 



MULTIPLICATION OF DUODECIMALS. 

Q; What are dnodeGimals used for ? 

A. For measuring any thing respecting which 
length and breadth, also depth, are considered. 

1 . How many square feet in a board 10 fl. 8 in. long, and 
1 ft. 5 in. broad? 

Wp have seen how nuch an example may be perfonned by common decimal! : 
we will now perform it by duodecimals. 



8 inches or primes = -j^ of a 

foot, and 5' (primes) =i|^ of a 

foot; then, -^ x A— ^ Pf 
a foot, that is, 40'' (seconds^ =s 
y (inches) and 4" (seconas) : 
we now write down 4" at tne 
right of the inches, reserving 
the 3' to be carried to the inches. 

Jn multirlying 10 feet by the 5' we say * ** ^ ^^ = ^g- or 50* 
iinches), and the 3' we reserved makes 53', = 4 feet and 5', 
♦vhich we place under feet, and inches in their proper places. 
Then, multiplyinff 10 ft. 8' by 1 ft. makes 10 ft. 8', which we 
write under tne 4 ft. 5'. We now proceed to add these two 
products together, which, by carrym^ 12, sHer the manner 
of compound rules, make 15 ft. V (inch) 4" (seconds), the 
Mnswer. 

It will be found most convenient in practice to b^in by mnltiplying the miai- 
dplicand first by the feet, or highest denomination of the multiplier, then by tbo 
iitehes, ^c, thus : 

1 X &' Sis', and 1 ft. X 10ft. =3 10 ft. Then 9 X 
S' = 40" = 9, (to carry,) and 4>t, (to write down) $ 
10 X S' sSC ^3* (to carry) =59 s= 4 ft. and Sf^ 
which we write down underneath the 10 and 9. 
Then, the snm of these two products, added together 
a^ before, is 15 ft. 1' 4'' Jhu., the same result atf the 
other. 

AbCe.— Had we been loquired to multiply 15 ft» 
1' 4" by feet and inches again, we should have pn>> 
ceeded in the same manner, carrying '•' (thirds) on(| 
place fiurther towards the right, and "if (fourtha) 
another place still, and so on. 



OPERATION 


10ft. 


8' 


1 


5' 


10 


8' 


4 


& 4 



15 1' 4" 



From these examples we derive the following 

RUIiE. 

Q. How do you multiply in doodecimalf ? 

A. Begin with the highest denomination of tte 
imtltiplier and the lowest denomination of Hie 
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multiplicand, placing the first figure in each prod 
uct one place fartiier towards the right than the 
former, recollecting to carry by 12, as in com 
pound rules. 

More Exercises for the Slate, 

2. How many feet in a bocrd 2 ft. C wide, and 13 ft. S' longi 

jrf. 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4' long, 2 ft. 6' high, and 3 ft. 3 
wide, how many solid feet.' A. 67 11. 8f 6". 

Afrfe. — Artificers compute their work by different measnree. Gluxing toA 
vasoii'i flat work are eoniputed by the Bquaro foot ; painting, peviiif , plast«F 
in;, ice, bv the «|uare yard j flooring, roofing, tiling, &.C., by Iho squaro of 108 
feot ; brick work by the rod of 164 ^'^U whose square is SlTi\ ^ the contents of 
balex, cases, See., by tiie ton of 4U cubic feet ; and tite tounage of ship* by the 
ton of 95 feet. 

4. What will be the expense of plastering the walls of a room 
8 ft. & high, and each side 16 ft. df long, at ^,50 per square 
yard? ."/ $30,6944-. 

5. How many cubic feet in a block 4 ft. 3' wide^ 4 ft. C loniL 
and 3 ft. thick ? ^. 57 ft, 4' &•'. 

6. How much will a marble slab cost, that is 7 ft. 4' long, and 
1 ft. 3' wide, at $1 per foot? Ji. $9,16|. 

7. How many square feet in a board 17 ft. 7' long, 1 ft. 5 
wide? .i. 24 ft. 10' 11". 

8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft 
& high, and 3 ft. 6' wide ? JS. 82 ft. 5' &' 4'". 

9. A man built a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14 long, 12' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane IG' lon^ 
12' wide : how many square reet of glass were there in th« 
whole house ? ^. 700 sq. ft. 

10. What will the paving of a court-yard, which is 70 ft 
long, and 56 ft. 4' wide, come to, at $,20 per square ? 

A. $788,6(9 

11. How many solid feet are there in a stick of timber 70 ft 
long, I5f thick, and 18' wide ? j2. 131 ft. 3'. 



Questions on the foregoing. 

1. How many pence arc tliere in 1 s. 6 d. ? HoW many 
cents? 

2. What will 4 yards of cloth cost, in cents, at 1 s. 6 d 
pcrvard? At 3 s. per yard ? At4s.6d.? At6s.? At 
P«.^ Atl08.6d.? 
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4 

3. If & man consume I lb. 9 oz. of bread in a T«'e3k|iiovr. 
muoh would he consume in 1 month ? 
4- At 4 cents fbr 1 oz., what would 1 lb. cost? 

5. At 4 cents for 2 oz., what woald 1 lb, cost ? 

6. At 4 cents for 8 oz., what. would 2 lbs. cost? 

7. If a man ^)ead $2^ per day, how many days ivonld ho 
be in spending $4i| ? $^.9 $12|? $20? 

8. How many mari»les, at 4 cents apiece, mur t be given 
fbr 24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, muit be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 12 
bbls.? For 18 bbls.? 

10. What part of 1 month is 1 day? 2 days? 4 days? 

5 days? 6 days? 7 days? 10 days? 20 days? 29 days? 

11. What is the interest of $1 for 12 mo.? ID mo.? 9 
mo.? 6 mo.? 3 mo.? 1 mo. ? 15 days? 

12. What js the interest of $(> for 1 yr. 2 mo. ? 2 Via.? 
lyr. Irao.? Ome.? 2 mo.? imo.? 154biTs? 10^8? 

6 days? 5 days? Iday? 

13. What is the amount of $1 for 6 mo. ? 3 mc>? 3 wcf 
1 mo. ? 15 days ? 

14. Suppose I owe a man $115, payable in 2 tts. 6 nxx* 
without interest, and I wish to pay him now, oow mucb 
ought I to pay him ? 

15. What is the discount of $115, for 2 yrs. 6 >3io. ? 

16. William has I of an orange, asid Thom{:si; what 
part of an orange do both own ? 

17. Harry had | of an orange, which he wishel to divido 
equally between his two little sisters ; can you tei hob what 
part of an orange each one would receive ? 

la Wlfcich is the most, ,5 of 20, or ,25 of 40>> 

19. How many times can you draw i of a galli n of Cider 
from a barrel containing 30 gallons ? Iiow many tunes i of 
a gal] on ? How many limes ^ of a gallon ? How ujbxiy times 

J of a gallon ? 

20. A man, failing m trade, ib able to pay his cracUtors oi^ 
ly $A3^ on tke dollar . jow much will he pay on $3 ? On 
$4? On $12^ On $13? On$;iOO? 

21. A man, falMng in trade, was able to pay on \y $,16lon 
the dollar ; how mu<:h would he pay on a debt of ^ 1 $6? 
$10? $9? $20? i\QO? $600? 

' 22. Two men bought a barrel of flour for $10 ; one» ^vb 
$3, and the other $7: wK.t patrt of the whole did each payl 
What part of tlie jflour must ^w a have ? 
26 
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2a If 3^) bu6h^8 of oats cost $10, wbat is thst a Irastel? 
What vrM 5 bushels cost ? What will 20 bushels ? 

S4. If o men mow a field in 8 days, how many men iipi 
mow tlie same in 2 days? In 1 day ? In 4 days ? 

25. Tw3 men, A and B, hired a pasture ; A paid $3y and 
B $5 ; what fractional part of the whole did each pay ? The 
profits from the pasture were $16 ; what was each /inan^ 
rtiare of the gain ? 

26. Three men, A^ B, and C, are engaged in l^ade ; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
one's share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A pat in 
1 cow. 4 months, and B 2 cows 3 months ; what ought each 
to nay? 

Us, A merchant, having purchased a piece of broadcloth 
fbr $2 per yard, wishes to make 20 ^ cent on it ; what 
price must he ask for it.? 

29. William has ^ of a dollar, Thomas i'^, and Harry ^ \ 
how many cents have tliey in all ? 

80. A merchant sold calico at $,22 per yanl, and thereby 
gained 10 per cent ; what did it cost Iiim per yard ? 

31. Harry, having 5 of an oranre, gave -J- to Thomas, who 
gave 4 of his part to his little brottier, and kept the remain- 
der himself; what part did he keep ? How much is J of f ? 
How much does ^ of -J of f from ^ leave? 

32. How much is 1 X | of ^ ?-I. How mnch is 1 X f 

Oft? : 

33. What is the quotient off divided by § ? 

34. Kow much does | exceed ,75 ? 

85. How much does ^exceed -fj? 

36. How many strokes does a regular clock strike in 2 
bouts? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? 10 
h.? 11 h.? 12 h.? 2411. r 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father^ 
earden, allowing it to be 4 rods long and 2 rods wide ? 4 

odswide? 

^.. flow many cord feet of wood are contained in a load 

Sfiet wide, 2 feet high, and of the usual lengA? How 
iTAay feet in a load 6 feet high and 3 feet wide? 2fM« 
*if\aiil3 feet wide? 4 feet high and 24 feet wide ? 



k 
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'40. How many solid feet in a block J2 inches long,^ 02 
inches thick, and 12 inches wide ? 12 ir«ches long 12 inches 
wide, and 6 inches thick ' 

41. How long wiU it take to count $1000, at the rate of 
50 a minute ? 

42. What is the difference between 4 square feet and 4 
feet sqnare ? 10 miles square and 10 square miles ? 3 rods 
square and 3 square rods ? 

A parenthesis, enclosing screral nambers, sienlfies that these numbers an 
fo be taken toother, or as one whole number ; out, when performing subtnuv 
Uoo and addition with these and other numbers, they may be taken either as 
oeibre, or oue by one, thus : — 

(16 + 4) X3 = 60,readl64.4 = a0x 3 = 60. 
Or, (16X3) as 48. 4x*3sli2. Then, 48 + 12 = 60, the same as beibss. 

43. (9 +3) -f- 8 = how many .^ Jl. 20. 

44. (9—3) —4= how many ? A, 2. 

45. (154-5) X 4=how many? A. 80, or 60-[-20. 

46. (15— 5) X 4 = how many ? A. 40, or 60 —2a 

47. (9 + 3)-f3 = howmany? di. 4,or3 + l. 

48. (9— 3)~3=: how many ? j3. 2, or 3 — 1. 

49. (12— 8)-7- (3+1) = how many? A. l,or3— 2. 

A tine, or yinculum, drawn over numbers, is sometimes 
used instead of a parenthesis. 

60. 4 + 8 X 12 = how many ? A. 144, or 48+96. 

51. 2£.4s. X 2= howmuch? A 4£. 8s. 

52. (2 8. 6 d.) X 2= how much ? 

53. (7s. 6d.) X 4 = how much? 

54. 3X3 X2X 10= how many ? 

55. How many minutes of motion make 2 degrees of 
motion ? How many seconds of motion make 3 minutes of 
motion? 

56. How many degrees is the circumference of the earth ? 

57. The earth, you know, turns round once in every 24 
ttours, or, in common language, the sun moves round the 
earth in that time ; in what time, then, will the sun travel 
over 15^ (degrees) ? and why ? A. 1 hour for 360* + 24 k 

58. In what time will he travel over 1° (degree) of motion ? 

A. tV of 1 hour, or iV <>f ^ min., = 4 miJk 
69. In what time will he travel over 1' (minute) of motion? 

A iV 0^1 T"^ o' t^ ^^^ ^'^-y =:48ee(mdft 

Q. By tbe foregoing we see that every de^e of motitn makei a 
difforaiiee in time of 4 minutes, and every mmitte of molioii a dUF 
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«Dce of 4 seconds. Now. since )on|p(iide ii reckoned in degrees 
rcuml the earth, cau you tell me how to find the dlflerenee in tiaie b»> 
twcen oue place ana aiioUier, aAer knowing their difference in longv 
tadet 

A. Multiply the difference of longitude in de- 
grees and minutes by 4 ; the product will be their 
difference in time, in minutes and seconds. 

60. What is the difference in time between two places, 
'vhose difference in longitude is 2° 4' ? •tf. 2^ 4' X 4 := 8 
minutes and IG seconds, the difference in time. 

61, What is the difference in time between twp places, 
whose difference in longitude is 5° W ? .^. 20 m. 40 sec 
What, when the difference of longitude is 8®? A, ^ m. 
Fs 10^? ^. 40 m. Is 15^? A. QO tii=il hour. IslS** 
15'? ^. ILlm. 



Q. The gun travels from east to west: which place, thop, win hav« 
the earliest time t 

A. The one most easterly. 

62. There are two places, the one situated in 10° E. loo» 
gStude, and the other in 4® E. longitude ; what is tlie differ- 
ence in time between these two plfices? When it is 24 
minutes past 6 o'clock in the former, what hour is it in the- 
latter ? A, 24 minutes, difference in time ; tlien, W being 
the most easterly place, it is there 24 minutes earlier than at 
4** ; that is, when it is 24 minutes past 6 at 10®, it is.only 6 
at 4°. 

63. Boston is situated about 6° 40^ E. longitude from the 
city of Washington ; when it is 2 o'clock at Washington, 
what o'clock is it atBoston ? A, 2G m. 40 sec. past 2 o'clock. 

64. ** I recollect of reacling a story once or a gentleman 
going to a foreign country, who had a fancy to look at a 
brigiit star every evening, at the same moment, with a cer- 
tain lady whom he left behind, and tliey a^re^d to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of couree, be dt^ 
ferent ; as, for instance, when he was in longitude differing 
30° W. from where the lady was, she roost probably had 
retired, to rest, and was, perhaps, asleep, while he wai 
cozing at the star. Can you tell me what o'clock it was, 
then, w^here she was? When he was (lO* of W. longitude 
from her, what hour of the night was it at the place where 
tiie lady resided ? 
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Exercises for tlie Slate, ^ 

1. Write down tbreQ milUonB, Ihfee hundred uid three thou- 
gond, three hundred and three. 

2. What is the difference between 50 eagles and 4599 dimes f 
i. $40,10. 

3. What number is that, which) being divided hj 65, the 
quotient will b€f 42? ./«. 2730: , 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth $70fe, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the suilors ; how much will each 
man receive ? A. Captain*u share, $640,24 ; each lieutenant's, 
$350,10, and each seaman's^ $182,052. 

5. Bring $400 into crowns, at 6 s. 8 d. each. A. 360 crowns. 

6. Washington wH born A. D. 1732 ; how many years old 
would he have been, had he lived until the end of the year 
1827 ? and how many seconds old, allowing tlie year to con-' 
tain 3654 days ? A. 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and thai 
of a wheelbarrow 27 inches , how many more times will the 
latter turn found than the former, in going round tlie earth ? 
How many more times in going through the earth, allowing 
the diameter to be | of the circumference ? A, 32292480 times 
round the earth, 10764160 times through it. 

8. How many nunutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A. 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve ^ A. 1416^0. 

10» Reduce ^f f to its lowest terms. A,. |^» 

11 . \W hat is the value of ^^ of a owt. 1 A, \ qr. 20 lbs. 

12. Waat is the amount of ^ ,05 ,005 ,555 ,18765 and 8567 ? 

A. 8508,29765. 

13. Divide. ^\ by A- A. ^. 

14. From 17^ tofce ^ of J of 14 j-. A. ISj^. 

15. Reduce -^^ to a mixed number. A. 454#« 

16. What is the value of ,425 of a pound .^ ^. 8 s. 6 i 

17. Reduce 14 s. 6 d. 3 qrs. to the (&cimal of a, pound 

A. ,73814^ 
• 18. Prom ,1 of a pound, take ,0678 of a pound. A, ,0322. 

19. If yQu give $60 for 25 yards of cloth, what will 1 yard 
eo8t? A. $2,40. 

SO. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yard^ ; the other 2 
20* • 
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bal«t eontarnedlS pieceii each, and in each piece were 27 yttrds-^ 
what did the whole amount to, at $1^ per jard ? A. |;53i0. 
Ul. A man, dyin^, lefl $10024 to his wife and 2 sons, to be 



ffiyided aa follows : to his wife f , to his eldest son { of the 
mainder, and to his youngest son the rest ; what is the share 
of each ? w9. $3759 to his wife, $2506 to his eldetft son, $3759 
t* his youngest 

22. A farmer sold a grocer 20 bushels of rye, at $,75 per 
bqshel ; 200 lbs. of cheese, at 10 cents per lb. ; in exchange for 
which he received 20 gallons of molasses, at 22 cents per ga^ 
Ion, and tlie balance in money ; how much money did he le- 
ceive? A, $30^. 

23. A has ]50 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard i 
how much muslin most A receive ? ^. 75 yds. 

24. A gave B 500 yards of broadcloth, $2,50 per yard, foi 
€00 mnbrellas ; what were tlie umbrellas apiece ? A, $2,0834^ 
• 25. A farmer sold a grocer 20 bbls. of apples, each barrelcon* 
taining 3 bushels, at 40 cents per bushel-24 ; 30 bushels of 
corn, at 90 cents per. buBhel--27 ; 500 lbs, of cheese, at 8 cents 
per pound-40; 200 lbs. of butter,, at 17 cents per pound- 
34; 75 bushels of turnips, at 19 cents per bushel-1425; 40 
bushels of barley, at $1^ per bushel-50 ; 25 bushels of rye at 
95 cents per busUel-2375 ; and, in exchange, the farmer haa 
received 2 bbls. of cider brandy, at 42 cents per gallon-2646 ; 
4 bbls of flour, at $8| per barrel-35; 60 gallons of molasses, 
at 34 cents per gaUon-2040; 40 gallons of wine, at $lt50 per 
ga]lon--60 ; 10 Tbs^ of tea, at 73 cents per pound-730 ; $40 
in cash ; and he agrees to take up what is still due him, in rioe^ 
at 7 cents per pound ; how many pounds of rice must the gro- 
cer give the farmer to balance the account ^ 

A. 3401b8,9o«.2f d& 

26. What quantity of cider, at $1,20 per barrel, will buy 3 
barrels of mm, at $^ per gallon ? ^.105 bbls, 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much wa« 
the balance in his faivor .' A. $10. 

28. A sold B 16 cwt. of sugar, at 8^ cents per pouiid-14784 ) 
20 bbls. of flour, at $U| per barrel«'225; 17 chests of tea. 
each oontuning 8 cwt., at 53 cents per pound'-SOTSUd; 30 
tierces of rice, at $36 per tierce-1080 ; for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 days- 
559 ; in addition to which B gave A 700 dozen of wax candleo^ 
at $1 ,14 per dozen>798 \ and for the balance A consents to 
take B's note, payable in 2^ years, without interest ; but B, un> 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of readv money ought 
B to pay A, dibcomting at 54 per cent. ? A, $fl8l,362 + . 
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29^ A had SOObblB. of 4our, at f 10,50 per bbl., for \Hiich R 
(ave him $101)0 in money, and the rest in molasses, at 20 ceutv 
per gallon ; how many hogsheads of molasses did he receive ? 

J. 80 hhds. 10 ^als. 

30. A has linen cloth, worth $,20 per yard, but, in bartenn^r, 
bA iviU receive $,Z0; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ouffht B to rate his broadcloth, to 
be in proportioa with A*8 bartering price ? 

$,20 : $4,()0 : : $,80 : $6,90, Arts, 

Oc, multiply $,90 by the ratio of 20 to $4,60, that is. 23 : thus, 23 x 90 =v 
$6,90 ; for, $4,G0 beins 23 tiitida as much as 20, it is plain that 23 times $,30, 
A*s bvtenng price, wQl give B't bartering price, J^ns, $0,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price ? A. $6,25. 

The last ten e::amples are proper questions in a ^ulo usually 
called Barter. 

32. What number is that, which, being multiplied by 15, will 

make | ? A* ^. 

33. What number is that,. which, being divided by 15, will 

make gV ? A. J. 

34. What decimal is that, which, being multiplied by ,625, 
will moke ,25 ? A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150f-200. For $600 ?-800. For$75?-100. w9. 11 00 bushels. 

36. (800 + 12 + 88) -*- (50-5) = how many ? A. 20. 

37. (II + J^) ^ (3,55,-55) = how many ? A. 2J. 

38. Two persons * depart from one place at the same time ; 
tiie one travels 35, and the other 40 miles a day ; how far are 
tliey distant at tlie end of 10 days, if they both travel the same 
road ? and how far; if they travel contrary directions .'* A. 50, 
and 750 miles. 

39. Two men, A and B, traded in company ; A put in $700 
^r.8 months, and B $1280 for 10 montlis; they gained $500: 
what was the share of each ? A. A's share, $152,173) B's share^ 
$347,826 -f. . 

40. How many cord feet of wood are contained in a load 8 feet 

long, 4 ft. 6/ wide, and 5 ft. 3' high ? A. 11-f f ft. or 11 ft. 9' 9* . 

41. What is the difference in time between two places, wfaoss 
difference of longitude is 40Oi»-2,40. 50o?-3,20. 60«?-4. 
A. 10 k. 

42. What time is it in 15^ W. longitude, when it w 6 o'clock j 
in l^^ B. longitude ? A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 24fdays, rrd 
90 qts. make 1 pound of butter, or 10 pounds of cheese, and 
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mooh mof^ profttublis is tke making.of ehd«M ttet batter, tii« 

pirico of butter being 25 cts. per pound, and that of cheese 6^ 
ctb. per pcond? A. $110,40. 

44. If a field wHl feed 10 cows four weeks, how long' will U 
feed 40 cows ? A, 1 week. 

'45. A man bou^fht a cajdc of wine , containing .136 gallogv, 
for $ni5, and soM it at the rate of $2,75 per gallon ; how nmch 
was nis whole gain ? how much per gallon ^ and how much 
per cent. ? j9. His whole gala, $31,50; per gallon, $,25; theiif 

-:^^^= 01 percent. 
a»5o *^ 

46. The rent of a certain Ibrm k $500 ; the tenant employs 2 
men ; to each he pays $11 A a month for 8 months-ld4 ; also a 
boy by the year, who is toliare 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending scho^, 3 months, 
or 12 weeks of the year, which is worth $,93 per week-1116 ; ia 
the course of the year, the tenant losesMO good merino sheep^ 
valued at $5 per head-200; the skins brought him $1.1^ 
ajnece-45; the other expenses of the year are calculated %Xk 
average about $,39 per day-14235 ; the ^es of the farm are 
SB follows, viz: — 

1000 busheb of Potatoes, .... ait $(^48 per bushel,-490y 

15& Barley, $0,99 1489tV 

J6 White Beans, . . , 92',20 3SQ0, 

'4Q0 ..... . Com, M,53 SIS', 

300 Rye, ........ $0,9? 276,. 

418| Buckwhc&t, .... $0,3d ..... 1S803, , 

900 Oats, $0,9& 56,^ 

lOUOO pottods . . Cheese, W^^% » • powitl, 57^ 

500 Butter, $0,18 90, 

1 bushel . . CFoveF, $0,95 . . qaart, . 8, 

90 Turnipgi, . . . ^ . . $0,43 . . bushel, 860, 

70 Winter Apples, . . $0,48 ..... 3360, 

10 FfexSeedL $1,75 . . V . . IT.'iO, 

40(> pounds . . Merino Wool, . . . $0,45 . . pound, 180, 

and 20 calves, at $4^ per head-90 ; be carries 70 barrels of oi- 
der to the distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider ; the rest brings him $1,13 
per barrel-3955 ; how much cider-brandy will he receive ? and 
now much will he clear, after deducting all the expenses of 
managing the farm, including the rent and loss, from the total 
amount of sales? A $1338,97; 1102^ qts. cider-brandy. 

47. What difference is there between the compound interest, 
of $10000 for 8 years, and the simple interest of the same sum 
for tiie same time } A, $1138,48. 

48. What is the difference between the compound intetesl 
of $500 ibr 4 years, and the discount of the saime sum ^r the 
same time? A. $34,463. 

49. What is the difference between the amount of $1800, at 
cc>aip«ftind interest, for 3 years, and the present .worth of thfl 
same sum fiji- the same time ? w3. $618,405. 



QUESTIONS. 337 

^ 50. If 190 g&llonB of water, m one hour, fall into a ciBterii 
containing Qw gallona, and, by one wpe in the cistern, 35 ea]- 
lons run out, and, by another pipe, o^aliona run out, in wtxaX 
time will the cistern be filled ? ^. 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
stock in trade, the quantity and price being as follows : — 

JNVENTORY. 

3 bblf. of Sojmr, eaeb 118 lbs. t $0,06| per lb. . . . S9135 

4 canisters of Ten, $5,00 per oaaister, 90 

10 bags of Coffee, each 20 lbs. ..$0,35 perlb. . . . 70 
10 bbls. of Pork, each9K) Rm. . . $0,06 160 

13 bbb. of Beef, ea&h dOO lbs. . . . $0,07 188 

40 Hams, 36 lbs. each, $0,13 18720 

BOO lbs. of Tallow, $0,10 20 

2 hhds. of Rnm, $0,26 per gallon, . 9876 

1 hhd. of Molasses, $0,24 1S13 

1 bbl. ef Brandy, lacking 5 gals. . $1,12 2968 

5 bbls. of Brrodr, $1,16 . 7308 

1 pipe of Wine, lacking 15 gals. ^,85 9435 

SoV. . do. . . ..... . . . . $1,00 252 

4 bbls. of Gin, $0,60 7500 

1 bU. of Ylneear, $0,23 ....... 5006 • 

40 empty Barrels, $0,75 apiece, ... 90 

63 empty Hogsheads, $1,12 7056 

2 pieces of Calico, 14 yds. each, $0i22 per yard, . . 616 

1 piece of Silk, . . 28. . .^ . . . $0,89 2492 

1 Cotton, m $0,14 161 

1 Cotton Plaid, 12 . . . $0,19 S98 

1 Linen, 10 . $0,46 • 460 

1 Broadcloth,27 $1,19 3213 

1 . . blue .do. ... 15 $3,75 ....... 5695 

1 . . mixed do. ... 10 $1)10 ' 11 

1 .... . SaUn, . . . .W $0,87i 46975 

1 Vesting, 4 |>attems, . . $0,80 per pattern, 320 

4 Hats, $2,17 apiece, ... 668 

6 pair ef Shoes, $1,80 a pair, . . . 1080 

1 doze.1 pair of ChikiieB's Shoes, $0,28 264 

14 Whips, $1,14 apiece, . . 15«8 

14 Hoes, $0,83 1162 

12 Axes, $1,17 ... 1404 

16 Axe-helves, $0y07 105 

27 wooden Pails, $0,23 §21 

45 Tubs $0,46 ^ 207O 

10 Kettles, $2,95 20(» 

2 dozen of Knives, $0,17 408 

1 bladder of Snuff, 4 Uis $0,36 per lb. . . 144 

2 Self-sharpening PIooghM, . . . $3,50 each, . • • 7 

4 Rake's, $0^ 88 

2 Hymn-Books,. ......... $0,38 apiece,. . . 76 

4 Perry's Spelling-Books, .... $0,18 . 79 

5 Dwight's Geographies, $0,16 9t 

1 Moc«d'8 Geograirtiy, $1,20 . *. 180 

8 Great^oata, . $2,00 ....... 4 

IVeet, $0,50 M 



Amount of stock, $1671 -{-• 
By agreen^Dt, 15 pat cent, was to be deducted firom Jh» 
amount of stock. For the abore goods, the clerk has pata ■• 



i 



ARITHMETrC. 



iMlowi : hit services for the two last years, at f 26 per month ; 
tamed in a note on Jattes Spencer, of 500 dollars, with 5 years* 
nompound interest due on itr^69112 ; and, for the balance, he 
was to ^ve his note, payable in 6 years from the date of the 
transaction, without interest: now the question is, what sum 
of ready money will discharge ^d note ? A. |^,557. 

After the clerk had purchased the above stock, and settled 
ibr the same, he commenced business for lumself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely j in addition to which is the interest of his capital, 
$1420,2i5, (that is, the interest of the amount of stock, ailer the 
15 per cent, is deducted, $85221). He next considered virhi^ 

Sice he must put on each article, to make a certain per cent 
e recollected that the goods were already ratea in the inven- 
tory at 15 per cent, more than their actual cost. Now, said he, 
if 1 can make 5 per cent, in advance on their present valuft* 
tion, clear of all expenses, 1 shall be satisfied. The question, 
^en, is, at what price he must mark each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

Th« pupil will find, by calculation, that the expenies amount to 10 pei 
ceot. on the actual cost of all the articles ; tliis, adijed to the 5 jiercent., naxea 
15 per cent, advance j that is, each article must be marked 15 por cent, hi^er 
than its present valuation in the inventory. The answer to each follows in tlw 
same order as the articles stand in the above inventory, commencing with the 3 
U)l8. of susar, uid finding the selling price of each |*er lb., &e. ^ 

JfoU. — in markinv goods, it is customary to neglect the mills, ii under Sj 
if exactly 5, add \ of a cent, and if over 5, add I cent to the cents. 



Sugar, at ... 7 per lb. 

Tea, 573 per can. 

Coffee, ... 40 per lb. 

Jl one* «••• «f«a** 

JSOCij •••• ^Os ••• 

Hams, .... 15 ... . 



Tallow, . 
Bum, . . 
Molasses, 
Brandy, . 
Brandy, . 
Wine, . . 
Wine, . . 
Gin, . . . 
Vmegar, 
Barrels, 
Bhds. . . 



Hi . . . 
30 per gal. 

>co .... 

i*«7 .... 

133 ... . 

«70 • • # • 

115 ... . 
69 ... . 

^& • • • * 

66 each. 
3S9 . . . 



Calico, . . . S5 per yd. 
Silk, .... 102 ... . 
Cotton, . . 16 ... . 
Cotton Plaid, 29.. . . . 
Linen, ... 53 . . • • 
Broadcloth, 137 ... . 
Blue do. 431 ... . 
Mixed do. 126^ . . . 
Satin, . . . 101 .^ . . 
Vestings, . 92 ftatt. 
Hats, .... 349^ ench. 
Shoes, , . . 207 a pair. 
Shoes, ... 25 ... . 
Whips, . , . 131 each. 
Hoes, . , . 95 ... . 
Axes, 



Pails, ..... 36 eaeli 
Tubs, .... 53 . . 
Kitties, . . . 339 . . . 
Knives, . . . 19^ . • 
Snuir, . . • . 41 per Ik 
Ploughs, . .4QQ|^each. 
RAkes, ... B5 . • • 
Hymn-Books, 44 . . . 
SpeJIing-B. . 31 . . . 
Geographies, 18 . . . 
Geography, 138 . . • 
Gr«at-Co8jt8, 930 . . 
Vest, .... 57| . 

.Aw. $48,81| 



I . iu4^ f . • 
Axe-belves, 8 . • • . 

52. Bought 42 gallons of mm, for ^^^,80 ; how much water 
must be mixed with it, that it may he aiforded for $,80 per 
gallon .** 

$,80 : $37,80 : : 1 gai; : 47| galhi. ; then, 47^ =: 4S + 5} galb., Am, 

d3. A t^efj having 30 miles the start of an officer, ma^es oiF 
at the r«te of 8 milts an hour ; the oiGcer presses on after him 
tt tbi^ ratf of 10 xniei •■ 'vf how : . tiow. much does^e gain qji the 



' -;i wnni I i»t I.  I 
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t|u»f m ope hpar? how long b«forQ he mtUI overtake th^ th^ef,? 
v2^ 2 miles ; 15 hours. 

54. A person, looking at his watch) was asked what o'clock 
it was ; he replied it was between 4 and 5 ; but, a more particu- 
lar answer being requested, he said ^he hour and minute hands 
were then exactly together. What was, the Ume ? iSee the Key. 

55. At 12 o'clock the hour anfl minute hands of a clock are 
catactly |ogeUier ; when will they be together again ? 

^ns. 1 h: 5 m. 27-j^ sec, 

56. If 10 men can perform a piei^e of work in 25 days, how 
many men will accomplish, another piece of work, ibur times as 
large, in a fiflh part oi the time ? A. 200. 

67. A can do a piece of work in 8 days, and B in. 12 ', in 
what time wouM both finish it by working together ? 
Oayi. Day. Work. Work* v 

'' 4 >J + TV==AThen,/y:l::l:4t,^. 



8 
23 



1 
1 



1 
1 



tV^ 



58. What number is that, from which if you take |, the le- 

■nainder will be ^ ? J -|- | = -J-^, Ans, 

59. What number is that, from which if -you take J, the le* 

mainder will be -^ ? Jlns. ^. 

60. What number is that, firom which if you take ^ of | of 2^^ 

Ihe remainder will be | ? Ans. f ^ = 1^. 

61. What number is that, which, being divided by |, the 

quotient will be f ? J. if. 

62. What number is that, which, being multiplied by ^^ the 

product will be 3i ? Jl. SfJ. 

63. What number is that, from which if you take } of itself, 
the remainder will be 12 ' 

1* <>' ^> — £^> = ii lAinainder. Tnen, the remainder 13, beinff 4 X l3 a 48 
timea greater than tfie remainder |, the number itself will be 48 times greater 
than 1. Ji. 48. 

64. What number is that, to which if you add J of ^ of itself, 
the sum will be 39 .' . 

j. of f ^ -]3^, and the number itself-}^ ; then, -^ + -{^ = .}^ ; if to the 

whole number ^ of -^ of it be adifQd, the aom ^ili be -^ ; cenaecpientif 30 is 
iJi of the number* Am. 30* • > * 

65. 'What number is that, to which if yon add i of itself, the 
turn will be 18 ? j3. 12. <■ 

66. A owns I of a vessel, B f 7 G f, and D the remainder; 
D's part is $100 : can you tell me how many dollars is each 
vian*s part, and what part of the vessel- D owns ? 

^Jins. A's part, $100 $ B's,$20»; C*«,$40&; and D's partuil 



an ARITHMETIC. 

07, There is a beam, -^ of which is in the ground, -ft- in t!i» 
water, and the rest, being 2 feet, out of water ; how long i» * 
the beam? ^. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled; how many were in this army? 
how many killed ? how many taken captives ? 

"J -f- i = "Ar? ^ ^® whole army ; then, as -j^ more makes -fj, 

or the whole army, -^ =* 1000; and if 3^ be 1000, how much is 

Hy or the< whole ? Ans, 2400, the whole army 5 800 kiUed, 600 

eaptives. 

69. Suppose that there is a mast erected, so that j- of its 

length 8t!inds in the ground, 12 feet in the water, and ^ of its 

length in the air, or above water ; I demand the whole length . 

Educing the fractions to the least common denominatoTi 

gives ^ + if s H > therefore 12 feet =s ^ . A. 216 feet. 

70. In an orchard of fruit-trees, J^ of them bear apples, 4 pears, 
^ plums, 40 of them peaches, and 10 cherries; how many trees 

dees the orchard contain ? -^i^^ «= 50 4- 10. Ans. 600. , 

71. A man spent one third of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did he live } A, 48 years. 

72. The number of scholars in a certain school is as follows : 
\[ of the pupils study geography, \ grammar, ^ arithmetic, and 
10 learn to read ; what number is pursuing each bntncli of 
study ? A. 30 in geography, 80 in grammar, 120 in arithme 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7^ more, make 100 ; what is that number ? A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 

Snired of him where he was goinff with his 100 head of cattle i 
lir, said he, I have not near 100, l)ut if I had as many more as 
I now have, ^ as many more, and 7 cattle and i, I should have 
a hundred. How many had he ^ A. 37. 

75. Five eighths of a certain number exceed f of the sanid 
number by 36 ; what is tbht number .' 

f — f ss: ^ ; hence 36 is ^j of the number sought. A, 160. 

76. What number is that, which, being increased by \f ■}-» 

and I of itself, the sum will be 131 ? Ans, 73^. 

The eleven foregoing questions are usually performed by a 
nde called Position^ but this method of solving them by £no- 
wons is preferable. 

77. A hare starts up 12 rods befoT6 a hunter, and foods awa;^ 



aft the rale of 10 miles an hour ; now^ if the hunter does not 
eiuinge his place, how far will the hare get from the hunter in 
45 seconds ? A. I>)d rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles every hour, how long will it take him to overtake her, 
provided she has 52 rods tJie start ? A. 97<^ seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the dog after her at the 
rate of 16 miles an hour ; what space will uie4qg^ run before 
he overtakes the hare } A. 138 rods, 3 yards,^ fe^t. 

80. A gentleman has an annuity of $2000 peiirannqm ; I wish 
to know now much he may spend daily, that, at^the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
<tf his own neighborhood? A. $4,128. 

, 81. What is the interest of $600 for 120 days .M2, For 2 
day8?-20. For 10 years, 10 mo. and 10 days .^-391. For 5 
years, 5 mo. and 5 days P-19550. For 6 years, 6 mo. and 6 
days F-23460. For 4 years, 4 mo. and 4 days .^-15640. 

A, Total, $989,70. 

82. What is the present worth of $3000, due ^ years hence, 
discounting at 6 per cent, per annum i A. $26()8,695-|-. 

83. Suppose A owes B $1000, payable as follows ; $200 in 4' 
mo., $400 in 8 mo., and the rest in 12 mo. } what ia the equated 

time for paying the whole ^ A. 84 months. 

84. How manv bricks, 8 inches long, 4 inches wide, and 2«| 
inches thick, will it take to build a house 84 feet long*, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick ? 

The pupil will perceive that he musttdeduct the width (^ the 
wall, that is, 1 foot, from the length of each side, because the 
inner sides are 1 foot less in length than Uie outer sides. 

A, 105408 brieks. 



APPENDIX. 



ALLIGATION. ^ 

1 liXXXir. Alligation is the method of mixing sereral 
pies of different qualities, so that the compound, or com- 
position, may be of a mean or middle quality. 

When the quantities and prices of the several things 
or simples are given, to find the mean price or mixture 
compounded of them, the process is called 

ALLIGATION MEDIAL. 

1. A fiumer mixed togeiher 3 bushels of rye, worth SO eenU a biwhol, 4 
bmheh of com, worth ^ coatti a biiifael, and 4 biuhe^ of oats, worth 30 codti 
a bushel : what is a bushel of this mixture worth ? 

In this example, it is plain, that^ if the cost of the whole be divided by the 
whole number of bushels, the quotient will bo the price of oos bushol of CIm 
miztare. 

9 bushels at $,50 cost $1,00 

4 $,60 . . |S,40 

4 $|30 . . $1,90 

— $4,60 + 10 as 46 ctt., .Au. 

10 $4,60 

Rule. Divide tlie whole cost by the whole nmnber ot 
bushels, &c. ; the quotient will be the mean price or cost ot 
the mixture. • 

3. A i^raeer mixed 10 ewt. of >o^ at $10 per ewt., 4 ewt. at $4 pet ewt., 
and 8 ewt. at $7|^ per ewt. : what is 1 ewt. of this mixture worth? and wl«tli 
5 owt, worth ? Jl. 1 ewt. is worth $8, and 5 ewt. is worth $401 

3. A composition was made of 5 lbs. of tea, at $1| per lb., 9 lbs. at $1,80 pet 
b., and 17 lbs. at $1| per lb. : what is a pound of it worth? 

Jf. $l,546Jliy+. 

4. IfdO bushels ofwheat, at $1,35 perbmheLbe mixed with 15 busholsof 
ije, at 85 cents per bushel, what i»^U a bushel or this mixture bo worth? 

.tf. $1,135^ ^^ 

5. If 4 lbs. of fold, of 33 carets fine, be melted with 3 lbs. 17 carats fine, whil 
will be the fineness of this mixture ? .A. 31 carats. 



ALLIGATION ALTERNATE. 

T LXXXm. The process of finding the proportional 
^antity of each simple, from having the mean pnce or rate, 
and the mean prices or rates of the several simples given,«jB 
cnXieA Mijgaiton Mkmate ; consequently, it is the rev$ia$ 
of ligation Medial^ and may be proved by it 



CU. Bushelr 
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ALLIGATION ALTERNATE. j«3 

1 A flmntr bas oats, worth S5 cents a busliel, which he wiahea to mix Mritb 
COT\ - worth 50 cents {Mr bushel, so that the mixture may be worth 30 cants pel 
b\;0b**l ; what proportions or quantities of i>ad] mast he take ? 

In fi»0 example, it is plain, thdt, ir the price of tlio com had been 35 cents, 
that ie, hfiid it exceeded the price of the mixture, (30 cents,) just as much as it 
AiUs shorty tie must have taken equal quantities of each sort ; but, since the 
diflerencc between the price of the corn and the mixture price is 4 times as 
much as tiie uiiTt^enoe between tlie price of the oats and the mixturj prioe^ 
consequently, 4 timet oo much oats as corn must be taken^ that is, 4 to 1, or 4 
bushels of oaui to 1 of cotn^ But since we determine this proportion by th« 
differences, Kincd thosd diiSurences will represent the same proportion. 

These are 30 imd 5, that is, 20 bushcb* of oats to 5 of corn, which are th« 

Jmantities or proportions r<iqaired. In dctermininj[ these dilTerences, it will.be 
ound convenient to wrife tbeua down in tho following manner : 

nPU'RATffMtl It will be recollected, that the difference be- 

KJi j:.ifc A X X w . ^^^^^ ^ ^^ J ^ .^ 2Q^ ^^^^ .^^ ^ bushels of oats, 

wbic.h must, of course, stand at the right of Uie 
25, the price of the oats, or, in other words, op* 
pocite the price that is connected or linked with 
tl^e 50 } likewise the difference between 25 and 
80 er 5, that i'8, 5 bushels ftfconxy o^fixisite the 50, fthe price of the corn.) 

The answer, then, is )lb busbcls of oats to 5 busnels of com, or in that pro- 
portion. 

By this mode of operation, it viVi be perceived that there is precisely at 
much gained by one quantity as there is lost by another, and, therefore, the 
gain or loss on the whole is equal. 

The same will be true of any two irgredients mixed together in the same 
way. In like manner the proportional (^I'antities cf any number of simples may 
be determined : for, if a less be linked wi^h a greater than tlie mean price, there 
will be an equal balance of loss and g&iu between every two, consequently aa 
•qual balance on tho whole. 

It is obvious, that this principle of oixration will allow a great variety of 
answers ; for, having found one answer, we may find as ^any more as ws 
please, by only multiplying or dividing ea^th of the quantities found by 2, or 3, 
or i, &c. : for, if 2 quantities of 2 simpler make a balance of loss and gain, as it 
respects tne mean price, so will' also tho double or treble, the |, or | part, or 
any other mtio of these quantities, and so '>n to any extent whatever. 

jPaoop. We will now ascertain tiic eorruclness of the foregoing operatioo by 
tlie last rule, thus : 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 com, atSO =$2,50 

^ 26)7.50(30 

An$» 30 cents, the price of the miitnro. 



Hniee we derive the foUowiog 
RULE. 

Reduce the several prices to the same denommation. 

Connect, by a line, each price that is less than the 
mean rate, with one or mcr^ that is greater, and each price 
greater than the mean ratr with one or more that is less. 

Place the difference between the mean rate and that 
of each of the simples opposite the price with which tiiey 
are connected. 




9H APffiNDlX. 

Then, if only one difference stands aguMt aiiy price, 
it expresses liie quantity of that price ; bat if there be sev- 
eral, their sum will express the quantity. 

9. A merchant hu MTeral •orts of tea, some at 10  , »eme at 11 ■., aoiiM at 
18 •., and aome at 5M a. per lb. ; what proportioni of %ach must be taken te 
Make a oompeaition worth IS(. per lb. ? 

OPERATIONS 

Ibfl. ■. Ibi. 

'2^ Oa, no ,.-,—2+1=3 

—1+2=3 ^^'^ 
—2 =2 

3. How much wine, at 5 %. per fallon. and 3 ■. per gallon, meat be mixed 
lofether, that Uie compound may ho worth 4 a. per yallon ? 

jf. An eqoAl quantity of eadi sort. 

4. How much oom, at 48 c^ta , GO cents. 67 eentd, and 78 cents, pet buaheL 
must be mixed tonther, that the compoond may bn worth 64 cents per bushel f 
Jl, 14 bushels at 4^ cents, 3 bushels at 60 cents, 4 bushels at 67 cents, and S9 
bashels at 78 cents. 

5. A grocer would mix different quantities of eogar ; viz. one at 90, one at 
93, and one at 96 cents per lb. ; what quantity oT each sort must be taken to 
make a mixture worth 18 oenu per lb. : 

jtf. 5 at SO cents, D ait 93 cents, and 3 at 96 cents. 

6. A jeweller wishes to procure gold of 90 carats fine, from gold of 16, 19, 91, 
and 94 carats fine ; what quantity of each must he take r 

Jl. 4 at 16, 1 at 19, 1 at 91, and 4 at 94. 

We have seen that we can take 3 times, 4 times, |, |, or any praportioaof 
each quantity, to form a mixture. Hence, when the quantity of one simple im 
civen, to find the proportional quantities of any compound whatever. aAer 
Miving found the proportional quantities by the last rule, we have the fouowin^ 

RULE. 

As the FKOPORTioNAL QUA^YTiTT of that price T»ho8e 
quantity is given : is to £Acn PROPeaTioNAL quANTin 
: : so is the given quantitt : to the <^uantiti£s or pro- 
portions of the compound required. 

7. A grocer wishes to mix 1 galloo of brandy, worth 15 a. per gallon, with 
mm worth 8 s., mo that the mixtura may he worth 10 a. per gallon ; how much 
nun must be tiOien ? 

By the last rule, the differences are 5 to 9 ; that is, the proportions are 9 ef 
brandy to 5 of rum : hence he must take 9| gtSHma «f rum for every gallon ef 
brandy, •^t 9|lj(allons. 

8. A person wishes to mix 10 bvnhels of wheat, at 70 oentaper bushel, with 
rye at 48 cents, corn at 36 centa, and barley at 30 cents per bushel, so thai a , 
bnshel of this mixture may be woith 38 cents j what quantity of each nnst ba 
taken.' 

We find by the last rale, thai the propoittona are 8, 9, 10, and 99. 
TVn, as 8 : 9 :: 10 : Sk beahels of rye. ) 

8 : 10 :: 10 : 19{ bi«hels of eonu >^ta«. 
8 : 39 :: 10 : 40 bushels of barley. ) 

9. How modi water most be mixed with 100 galiona ef ram, worth 98 
■er gallon, to redoce 4t to 75 cents per gallon ? A, 98 gallons. 

10. A grocer mixes teas at $1,^, $1. and 60 cents, with 90 ]bs» at 40 



eer lb. ; bow much of each sort must he take to make the compoeltiaB wmh 
Weaotsperlb.! d«. 90attI,90,10Kttl,aiMll0at60€Mta. 



"» • »VK' — „ _ , 



INVOLUTION. 

lU A gfooM luM emmuit* at 4 eentt. 6 o«iiU, 9 e«nta, uul U cmHa per b. ; 
ttfid ho wishes to make a mrxlnre ef 340 lbs., worth 8 cents per lb* : how many 
adrranta of each kinrl nrast he take ? — ^Id thia example, we can find the propor- 
tional quantities by Unking, as before } then it is plain that their sum will bo 
fai the same proportion to any part of their sum, as the whole compound iito 
auT pan of the compound, which exactly accords with the priaeiple-of 

Hence we have the foUowmg 

RULE, 

As the sum of the proportional quantities found by 
linking, as before : is to each proportional quantity 
:: 60 18 the whole quantitt or compound required : to 
the required quantity of each. 

We will BOW apply this rule in performing the last qneftion. 



' 4 

^ t 
11- 



— a 

~2 Then,^ 
—4 



ri0:3::240:721bs.,at 4 cti. 
10: 1 :: 240: 24 lbs., at Gets. 
10 : 2 : : 240 : 48 lbs., at 9 ct». 
10 : 4 : : 240 : 96 lbs., at 11 cts. 
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IS. A grocer, having suspars at 8 cents, 12 cents, and 16 cents per |>oun<i, 
wishes to make a composition of 120 lbs., worth 13 cents per pound, wrthoul 
gain or loss ; what quantity of each must be token? 

Jl, 'JO lbs. at 8, 30 lbs. at 12, and 60 lbs. at 16. 

13. How much water, at per jaUon, must bo mixed with wiu«, at 80 eenta 
per gallon, so as to fill a vessel of 90 gallons, which may be offered at 50 cents 

per gallon ? ^. 56^ gallbns of wino, and 33^ gallons of water. 

14. How much gold, of 15, 17, 18, and 23 carats fine, must be mixed together, 
to form a composition of 40 ounces of 30 carats fine ? 

Ji. 5 oz. of 15, oTl?, of 18, and 95 os. of S9. 



INVOLUTION. 

IT IiXXXIV. Q. How much does 3, multiplied into itself; or bf^ 
nake? 

Q. How much does 3, multiplied hito itself, or by 3, and that product by 3^ 
snake? 

Q. When a number is multiplied into itself «nc8 or more, in this mBCMS« 
what is the process called ? 

A. /nw/trfion, or the Raising of Powen. 

Q. What is the number, before it is multiplied into itself| called i 

Jl, The first power, or root 

Q. What are the several products called? 

A, Powers. 

Q. In multiplying 6 by 6, that is, 6 into itself, making 36, we use t«ia9| 
what, then, is 36 called ? 

A. The second power, or square of 6. 

Q. What is the second power, or square of 6? 10 i 13? 

JL 64. 100. 144. 
81 • 



9M AFFENDIX. 

^. In mnftiplyiiif 3 by 3, maUn^ 9. and ihe 9 also by 3, makiDS 27* Mm Bse 
llw 3 Otrae tiinos ; what, then, is the ^ zalle<l f 

Jl. The third power, or cube of 3. 

e. Wbttt i* the thiiu poyror of S ? 3 ? if 

JL8.Q7.6i. 

Q. \Vliat ii the figure, or number, eaDed, which denote* the pov«r, thus, 
|iw«\.r, Sd power, ke. f 

A, The index, or exponent. 

Q. When i: u required, for instance, to find tho third powei of 3, what te 
Um index, and wu.* is the power ? 

^-l 3 is the index, 27 the power. 

Q. This index is sometimes written over the numbei to be multiplied thos 
J^ ; what, then, is the power denoted by 2* ? 

A. 2X2X2X2 = 16. 

Q. When a figure has a small one at t\ie ligJit of it, thus, 6*, what does it 
aoean.^ . 

A. Tho 5tli power of 6, or that 6 must be raised to the 
5th power. 

1. How much is 12^, or the square of 12? A, 144. 

2. How much is #, or thd square of 4? A, 16. 

3. How much is 10*, or the square of 10 ? A, 109. 

4. How much is 4', or tho cube of 4 ? A. 64. 

5. How much is 1*, or the 4th power of 1 ? ^. 1. 

6. What is the biquadrate, or 4th power,, of 3? A. 81. 

7. What is the square of j-? -J? A ^. ^. 

8. What is the cube of ^? f? \f A, ^. ^. ^. 

9. What is the square of^5? 1,2? A .25. 1,44. 

10. Involve 2 to the 2d po^ec } 2 to the 3d power. A, 4, 8.. 

11. Involve -J- to the 2d power j -^ to the ^ power. A, -^^ T^W- 

12. Involve |^ lo the 2d power. .4. ^ s= ^. 

13. Involve J to the 2d power. ,A» ^. 

14. What is j', or the square of j. ? A.^, 

15. What is the value of -j^^j ? •*• A • 

16. What is the value of j- f A. -^^ 

Exercises for (he Slate. 

1. What 19 the square of 900 ? A, 810000. 

2. What is tlie cube of 211 ? A, 9393931. n««»AAft 

3. What is tho biquarlrate, or 4th power, of 80 ? A, 40960000. 

4. What is the sursolid, or the 5th power, of 7 ? A. 16807. 

5. Involve J^, f , ^, each to tho 3d power. A. -JfH* Wl» 

6. What is the square of 54? A, 80J. 

7. What is tlte square of 16j.^ A, 272J. 

8. What is the value of 8>? jf. 33768. 

9. What is the value of 10*? A. 10000. 

!?• S2**^ »• ^^ *a'n« of e* ? •«• 1396. 
21. Wkat k the eubtt of25? A. ISffiS. 
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EVOLUTION. 

T liXXXY. Q. What. number, multiplied into itMlf, wUl malee 10f 
At it, what it the fint power or root of the square number 16 / 

JL 4. 

Q. Why? 

A» Because 4 X 4= 16. 

Q. What nidbber multiplied into ittelf three timea, will maieST? that ie, 
^what is the Ist power or root of the cubic number S7 i 

Q. Why? 

A. Because 3x3x3 ==27. 

Q. What, then, is the method of finding the fint powers or roots of 2d» Jd, 
:>., powers called? 

A, Eioolutionj or the Exlractionof Roots, 

Q. In Inrolution we wore required, with the first power or root beinj; given, 
to find higher powers, kn 2d, 3d, ^c.,, powers ; but now it seems, that, with the 
Sd, 3d, &:c., powers boin» given, we are required to find the Lit power or root 
ai|^n i how, then, does Evolution differ from Involution f 

A. It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined ? 

A. It is the method of finding the foot of aiiy numbes. 

1 . What is the square root of 144 ? J3. 12. 
Q. Why? 

jj. Because 12 X 12=144. 

S. Wliat is the cube root of S7 ? A, 3. 
Q. Why? 

Jl. Because 3 X 3 X 3 = 27. 

S What b the biquadrato root of 81 ? .4 . 3. 
Q. Why? 

A. Bedause 3X3X3X3=81. 

We have seen, that any number mar oe raised w a perfect power by Invo- 
lution ; but tliere are many numbers ot which precise roots cannot be obtained ; 
as, for instance^ the square root of 3 cannot be exaotlv determined, there being 
no number, -which, by being multiplied into itself^ will make 3. By the aid of 
decimals, nowover, we can come nearer and nearer, that is, appruximaie 
towards the root, to any assigned degree of exactness. Those numbers, vhose 
roots cannot exactly be determined, are called Sdro Roots, and M^ose, whoaa 
roots can exactly be determined, are called Rational Roots. 

To slio«^ that thft square root of a number is to be ex;tracted, we prefix this 
eharacter, V. Otiior roots are denoted by the same character with the index 
of the required root placed before it. Thus, «/9 signifies that the square root 
of 9 is to be extracted ; SV37 signifies that the cube root of 27 is to be ex- 
tracted ; 4^ 64 = the 4th roof of 64. 

When we wish to express the power of several numbers that are conneotcNl 
together by these signs, -^ , — , &c., a vinculum or parenthesis is used, drawn 
from the top of tlie sign of the root, and extending to all, the pa.ts of it j tkns 

the eube root of 30^3 ii expressed thus, '^^SO— .3, ^o 
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. EXTRACTION OF THE SQUARE ROOT. 

% ItXXXTl. Q. We have teen (IT LXXXV.) that the too* oT tar 
■QBibar if its lit power ; abo that a vqoare Ib th« 9d power : what, tiiea, i* H 
be dene, in order to find the lit power ; that ia, to extract the aqnars rootef 
aoj ftomber ? 

w^. It is onlv to find that number, which, being multiplied 
into itseify wiu produce the given number. 

Q. We have eeeii (IT LXXIX.) that the procen of finding the cooteots ofa 
•quare consiits in muitiplyinf the len^ of one side into itself; when, thea, 
the content! ofa square are given, bow can we find the length of each mde I sr, 
to illustrate it by an example, If the contents of a square figure be 9 Ihet, wkat 
mnst be the length of each side ' 

A. 3 feet 

Q. Why ? 

•d. Because 3 feet X 3 feet= 9 square feet. 

Q. What, then, is the difTerenee an contents between a square figure whasa 
sides are each 9 feet in length, and one which eontaini only 9 aqnaie ftet? 

^. 9x9 = 81 — 9 = 72. 

Q. What is the difierenee in contents between a square figmn oontaiaiar 9 
square feet, and one whose aides are each 3 feet in length i 

A, G square feet 

Q. What is the square root of 144? or what is the length of each aide ofa 
figure, whicJi contains 144 square leet ? 

A, 12 square feet 

Q. Why? 

A. Because 12 X 12=144. 

Q. How, then, may we know if the root or answer be right? 

A, By multiplying the root into itself; if it produces tlie 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods doaa it n^ea^ 
are on each side ? and why ? 

A, 4 rods. Because 4 rods X 4 rods = 16 squate xo4a 

1. What is the square root of 64 ? and whT ? 
% What is the square root of 100 ? and why ? 

3. What is the square root of 49 ? and why? 

4. Extract the square root of 144. 

5. Extract the square root o{ 36. 

6. What is the square root of 3600? 

7. What is the square root of ,95 ? A. ,5. 
8k What is the siiuare root of 1,44? A. 1;3. 

9. What is the value of v25 ? or, what is the square root of Sft t • 

10. What is the value of ^ ,4 ?■ A. ^ 

11. What is the square root of -^ ? A, -^ 
IS. What is the valye ot^y^f A, ^. 

13. What is the square root of ^ of 4- ? A. •^. 

14. What is the square root of 6|-? ^6^3= V^s ^at9^ 4m^ 

15. VThat is the value of ^/ f of ^ ? A. §. 

16. What is the square root of 30^ ? 

17. What is the difference between the square root <^4 and the sqqara af 4f 
or> which is the same thing, what is the difierenee between V4Mid ^f 

V4sS»aad4S«sl6i thaa,16— S«sHdiM 
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18. What is the difTerence liotweeit V 9 and 9^ ? 

19. What Is tho dilfereace betweeo »J 16 and V 9 ? 

SK). What is the diflfereneo between V^V "^"^ 4*' ■' •^^ 0. 

21. There is a square room, which is calculated to aceommodato 100 sdiol- 
*n ; bow many eao sit on one side i 

22. If 400 boys, having collected together t#,perfonn seme military evokt- 
tions, should wisli to march through the town va a solid phalanx, or squai^ 
body, of how many mast the firnt rank CMisist ? 

S3. A general has 400 men ; how many most he place in rank and file to form 
them into a sc^uare f 

94. A eortam square pavement contains 1600 square stones, all of the sama 
■ize ; I demand how many are contained in one of its sides? A. 40. 

23. A man is desirous of making bijt kitchen garden, containing 2^ acres, or 
4D0 rods, a complete square ; whut will be Uie length of one side? 

26. A square lut of land is to contain 22^ acres, or 3^ rods of ground \ but, 
Tor the sake of fruit, there is to be a smaller square wiUiin the larger, which is 
« oontain 225 rods : what is the.lengtii of each sido of both squareii ? 

A, 60 rods tho outer, 15 rods the inner 

J5!r«mse5 far ike Slate. 

1. If a square field contains 6400 square rods, how many rods in length does 
it measure on each side ? A. 80 rods. 

2. How many trees in each row of a square orchard, which contains fSXO 
trees ? A. 5U trees. 

3. A general has a brigade consisting of 10 regiments, each regiment of Id 
oompanics, and each company of 100 men : how many must be placed in yaok 
and file, to form them in a complete squaro ? A. 100 men 

4. What is the square root of 2500 > A, 50 

5. Whatisth^lstpowerof lOOOOOO'? .4.1000 

6. What is tho value of V 360000? w4. 600. 

7. What is the diiTerence between the squaro root of 36 and the aanaie af 
86? A. 1290. ^ 

8. What is the difiTerenoe between >v^ 4900 and 4900*? A, 24009930 

9. What is tbo diflTerence between ^61 and 8l' ? A. 65S3. 

10. What is the difference between a/-^ and lAr' ? 

11. What is tlio difference between V-j^ and -A.* ? A. 4-4-^. 

12. What is the amount of ^Z 4 and v 9 ? w«. 5. 

13. What is the sum of v^ 4 and a^ ? A. 83. 

14. What is the amount of V 301 and v'272i ? A, 22, 

15. What is the length of one side of a squaro garden, which contains 1S66 
•quare rods? in other words, what is the square root of 1296? 

In this example, wo have a little difficulty in adcenaininc the root. Thii, 
periiaps, may bo obviated by examining the figure on the following page, (which 
u in the form of tho garden, and supposed to contain J5i96 squaro rods,) and 
carefully noting down the operation as we proceed 

OPERATIONS. In this example, we know dni4 

1st. 2d. the root, or tho length of one si^o 

Square Rods. Square Rodt. of the garden, must be greater 

30)1296(30 3)1^(36 than 30, for 90* s 900, and lets 

900 9 than40,fhT40* = lflOO,whichit 

«. . - -,-rX;;::: . "—^ greater than 1296 j therefore, wo 

CO-f 6s66)396(6 66)396 take 30, the lets, and, for coAvo 

396 396 nience* sake, write it at the lefi 

• -~ — - ofia96,a«a kind of divisor, liko 

wifa at the fight of ai96, Inch 
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30 rods. 


6 rods. 




30 
B 6 

1^ 


6 
^36 




A 


D 


• 

1 

S 


Rods. 

90, length of A. 
90, breadth of A. 


30 

6 




900, iq. rods in A. 


180 
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FIG. fonn of a <^uotJent fai £vinov ; 

(See Operation 1st.) ; then, siil< 
tracting the square of* 30^ = 900 
. sq. redB,frcMn 1296 aq. rods, leaTei 
•9 396 sq. rods. 

s The pm»il vrill bear m nuad, 
^ that the Fi«. on the left is ia tiM 
form of the garden, and eoatain 
tiie same number of square rcMh, 
▼is. 1396. lliisficore is divided 
into parts, called A, B, C, and D. 
It will bo perceived, that the 901 
square rods, which we dednetei^ 
are found by maltipJjring tkt 
length of A^ Ming 30 rods, by tte 
breadth, being ano 30 roda, thsC 

is, 30^ ss 900. 

To obtain the aqnare rods b 
B. C, and D, the xemunin^ parti 
or the figure, we mar moJtiph 
30 rods. 6 rods the length of each bj the breadth 

of eacli, thus ; 30 X 6 = 180, 
6 X 6 = 36, and 30 X 6 =s 180 ; then 180 -j^ 36 -f 180 =r 396 square rods : or, 
add the length of B, that is, 30, to the length of D, which is also 30, ntakii^ 
60 ; or, which is the sam« thinc^ we may double 30, making 60 j to this add the 
length of C, 6 rods, ana tne sum is 66. Now, to obtain the squase rods in the 
whole leneth of B, C, and D, we multiply their length, 6 rods, by the breadth 
of each side, thus, 66.X 6 = 396 square rodp, the some as before. 

We do the same in the qieration ; that is, we first double 30 in the quo* 
dent, and add the 6 rods to the sum, making 66 for a divisor ; next, raultipit 
66, Uie divisor, by 6 rods, the width, aiakiflg 396 j then, takmg 396 ftom 396 
leaves 0. 

The pupil will jtereeive, the only difference between the 1st and Sd open- 
tion (which see) is, that in the Sd we neglect writing the ciphers at tlie r^ 
of the numbers, and use only the sigiuhcant fiigurea. Thus, for 30 -f- 6^ we 
write 3 ^ens) and 6 (units), whiehj Joined together, make 36; for 900, ws 
jrrite 9 f nundreds^. This is obvious from the fact, that the 9 retains its 
place unJer the Q (hundreds). Instead of 60 + 0, wo write 66. Omitting tin 
ciphers in this manner cannot reasonably make any difiTerenee, and, in fiut, iC 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to d»> 
termine where we must place the square number. In the last example, w 
knew where the square of the root 3 (tens) =s 9 (hundreds^ should be placed, 
for the ciphers, at the right, indicate it ; but had these ciphers been dropped, 
we should, doubtless, have hesitated in assigning the 9 its proper place. Tltii 
diflfculty will be obviated by observing what follows. 

The square of any numbcff never contains but twice as many, or at least but 
one figure less tlian twice as many, figures as are in the root. Thus, tfat 
square of the root 30 is 900 ; now, in 9O0 there are but three figures, and in 30, 
two figures ; that is, the square of 30 contains but one figure more than 90. We 
wilt tiike 99, whose square is 9801, in which there ore four figures, and in ill 
root, 99, but two ; that is, there are exactly twice as many figures in the sqnan 
9601 as are in its root, 99. Thli will be equally true of any numbers whatevea 

Hence, to know where to place the several square numbers, we may pomt 
«ff the figures in the given number into periods of two figures each, eommeneing 
with the units, and proceeding towards the toA* And. since the value of beta 
whole numbers and decimals is determined by-their aistaaee fi*om the vnit^ 

tlaee, connequenUy, when there are decimals in the given number, we may* 
sgin at the units' place, and point off the figures towardi the 4ght, in tin lami 
n^ner aa we point off whole numbers towards the left. 

By each of the preceding operations, then, we find that tira root of IM h 
•«i or, in other words, the Jengcliefeackaideof the gaidea is 36 vt^ 
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PROOF. This work may now be provecl bj adding together all the iqMW 
foda contained in the teveraJ parts of the figure, thus : — 

A oontainB 90 X 90 =t 900 square rods. 

B . ... 30 X 6 =s 180 Or, bv Tnvoliition, 

C. ..6x6=38 96x36 = 1296, Jhu,^ as bofim. 

D.. 90x6 = 180.. 

1296 square rods. 
From these iHustratioos we derive the following 
RULE. 

Point off the given number into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on; and, if there are decimals, point them 
in the saine manner, from units towards the right hand^ 
These dots show the number of figures of which tlie root 
will consist. 

Find the greatest square nuipber in the left-hand period, 
and write its root as a quotient in division ; subtract the 
square number from the left-hand period, and to the 
remainder bring down the next right-hand period for a 
dividend. 

Double the root (quotient figure) already found, and place 
it at the left of the dividend for a divisor. 

Write such a figure at the right hand of the divisor, also 
the same fi^re m the root, as, when multiplied into the 
divisor thus increased, the product shall be equal to, or next 
less than the dividend. This quotient figure will be the 
second figure in the root 

JfoU. — The figure last described, at the right of the divisor, in the aeeond 
operation, is the 6 rods, the width, which wo add to 60, making 66 ; or. omit- 
ting the in 60, and annexing 6, then multiplying 66 by 6, we wrote the 6 in 
the quotient, at the right of 3, making 36. 

Multiply the whole increased divisor b^ the last quotient 
.tig]Jitef and write the product under the dividend. 

Subtract this product from the dividend, and to the 
remainder bring down the next period, for a new dividend. 

Double the quotient, figures, that is, the root already 
found, and continue the operation as before, till all tbie 
periods are brought down. 
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More JSxtrciaes for ^e Side, 

Itf. What it the square root or65&36*? 

OPGRATIOM. P&OOP. 

9)6553S(9S6,jfM. 996 

4 «58 



45)2S5 1536 

sfiB mo 

513 

906)3036 

303S 6S536 



17. Wkat is the M|nai« root efMdO^B ? 

OVERATION. . PROOF 

8) 0480,35 ( 60,9, Jfiw. 80,5. 

64 80^ 

1605)80J» 4035 

80,S5 6440 

0000 6480,95 



18. What U the square root of 47()996.' A. 686. 

19. What is the squave root of J048576? Jl. lOU. 

90. What is the square root or3135764 ? J3. 1458. 

91. What is the square root of 6718464? A. 3686. 
93. What is tiio square root or3:)059i204 ? M. 480!^ 

93. What is the square root of 439490*^296? A. (>5536. '* 

34. W*"*! is the square root of 40? 

lo this exatniWo, we have a remainder, afler obtaining one figtvi in the roet 
Ifi tueh cases, we may continue the operation to decimats, by anoexinf tw» 
ciphers for a new period, and thus eontinue the Aperatien to any a^ignobie 
4esrce of exactness. But since the last figure, in every dividend thus formed, 
will always be a cipher, and as there is no figure under 10 whose square nan> 
ber ends in a ci|thor, there will, of course, be a remainder*, conse^^uontly, the 
pupil need not expect, hSould he continue the operation to any extent, ever to 
•btiiin an exact root. This, however, is by no means neoefsar^ •, for anoeziaf 
•aly one or two periods of ciphers will obtain a root sufficiently exact for 
almost any purpose. .4. 6,3345 4-. _ 

35. What is the square root of M ? A. 5,<773. 

96. What is the square root o^-^Jt • '^* "^ =^ ^* 

Or, we may reduce the given fractiun to 2ts lowest tenu before tbe tMt ii 
•gMracted. 

Thus, v*-^^ = ^Z t "= f } •''"'•» •* iMfbfe. 
9f . What is the square root of ^W^ ' •** H* 
IB. What is the square root of ^-^ J f A. ^, 

90. What is the square root of -j ^^^^j^ f A. -yj -^ . 

If the fraction bo aflurd, the easiest method of piooeediaf will be to 
it to a decimal first, and extract its root aderwardji. 

30. What is the square root of ^^ / A, ,9198 ^ ^ 

31 What is the squate root of ^ ? A. fiSJi -| 
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33. What is the tqnare root bf4sii\ ? 

In thn example, it will be best to reduce the mixed oumber to an imprvpMr 
ftacMon, before extracting iu root, alter which it may be conyerted into a 
mixiKl number afaia. wf. 904. 

34. What Ib the aqaare root of 9]SJ^? JS. JH^, 
:)5. A general haa an army of 56Bd men ; how many must he place ra 

•Bd file, to form them into a square f ^^5685 = 75, Ans. 

36. A square pavement contains Sk4336 square stones of equal size ; 
many are coi^ained in one of its sides? A. 156. 

37 [n a circle, whoso area, or superficial contents, is 4096 feet, I demand 
mhMk will be the length of one tide of a square oontaining the same number of 
feel; J, 64 feet. 

38 A gentleman has two Talunble tmildiag spots, one containing 40 squara 
lods. Slid the other 60, for which his neishhw offers hira a square field, 000- 
taintng 4 times as many square rods as the bui lding spots ; h ow many rods in 

^ngth must each side of this field mesMire i v^40-f-60 X4 = 20, Ana, 

^. Bow many trees in each row of a square orchard, containing 14400 
trees ? A, 130 trees. 

40. A certain square garden spot measures 4 rods on each side j what will 
to she length «f one side of a ganlen containing 4 times as many square rods ? 

A. 8 rods. 

41. Ifone side of a square piece of laftd measure 5 rods, what will the side 
of ene weasure, which u four times as large ? 16 times aa large? 36 times aa 
huge: A. 10. 90. 30. 

43. A man is desirous of forming a tract of land,' containing 140 acres, 3 
Mods and SO rods, into a square ; what will be the length of each side ? 

A. 150 rods. 

43. The distance ftom Providence io Norwich, Conn., is computed to be 4S 
miles f now, allowins tfie road to be 4 rods wide, what will be the length of 
sne side of s «' uare m of land, the square rods of which shall be equal to tbo 
siioara rwtfs contained in said road ? A, 5240 rods. 



EXTRACTION OP THE CUBE ROOT. 

11 LXXXYIl. Q. Involution, (IT LXXXIV.,) you doubtless recol- 
foot, i» the raising of powers ; can you tell me what is the 3d power of 3, antf 
what the power is called ? 

A. ^, called a cube. 

Q. Evolution (Tf LXXX VIL) was defined to be the extraetiagtbe 1st power 
er roots of higher powers : can you teil me, then, what is the cuue loot 0^97? 

A. n. 

y. Why? 

A. Because 3 X 3 X 3, or, expreased thus, ^z=l97. 

i^. What, then, is it to extract the cube root of any number? 

A, It is only to find that number, which, bein^ multiplied 
iato itself three times, will produce the given number. 

Q. We have seen, (II LXXX.,) *hat, to find the contents of solid hodiof, 
«1ien as w«km1, for instance, we maMpI^ the length, breadth and depth U>> 
gether. These dimensions are called cv^io, because, by being thus m*:n.ipUed, 
they do in iitct eonUin so many solid feet, ^tches, &c., as are expressed by tbalr 
product; hut what 4» yon suppose A» ahh^ <rf'a solM bo4y is, whMt ii «i 
exact cube 1 
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A. It must have six e%ual sides, and eafiii side must He 
an exact square. Set block A, which accompames ika 



Q. Now, linee the lengthy bwftdth aii4 thieknew of any rogfulor nahe sr* 
•xactly alike, as, for initance, a cubical block^ which contains 527 cubic feet, 
can you inform me what is the length of one tide of this block, and what the 
length may be ciJted? 

A, Each side is 3 feet, aad may be caJled the- cube roat 
of27. 

Q. Why? A, Because 3* rsS7. 

Q. What is the length of each side of a eiilMeal block eontainii^ M eidiic 
inches? A. 4 inches. 

Q. Why i A. Bocauae 4 X ^ X 4, or 4* a 04e«hie inches. 
^. What ir iho cube root of 64, then f A. 4. 

q. Why f A. Because 4' = 64. 

Q. What i» the length ef epch side of a eubiealr Meok eantainin^ 1060 cttbia 
Ihet? A, 10. 

Q. Why ? A. Because 10^ =: 1000. 

' 1. In a square box which will contain 1000 niari))es, how mtatf will it tak« 
to reach across the bottom of the box, in a straight row ? A. 10. 
S. What is the difference between the cube foot of 97 and the cube of 3 ? 

A, 5M. 

3. Wimt is the differenoe between ^V 8 and 3^ ? A, 6. 

4. What is the difference between 3 v'l and 1*? A. 0. 

5. What is the difference between the cube root of 97 and the square loot 
of9? A. 0. 

6. What is the t^flercnce between 3^ 8 and V4 ? A 0. 

Operation hf SUjU lUusiraUtL 

7 A man, having a cubical block containing 13834 cubic feet, wishes to know 
the length of each side, without meaeuriag it } what is the length of each aidft 
of said block? 

Should wo attempt to illustrate the reason of the rule for extracting the cube 
r«M)t, by exhibttii^ tbo picture of the cube and its yari<tu8 parts on paper, it 
won Id. tend rather to confuse than illustrate the sul)jcct. The best mothod of 
doing it is, by makin;^ several small bk>cks, which may be supped to contaii» 
a certain proportioaai number of feet, inches^ &.C., corresponding wiUi the op- 
eration of^ the rule. TKey may be made in a few minutes, from a small stnp 
^a pino board, with a common penknife, at the longest, hi lets time than the 
teacher can make thn pupil comprehena the reascm, from merely seeing tho- 
picture on paper. In demonstrating the rule in this way, it will be an amnsioe 
and instructive exercise, to both teacher and pnpU, and may be eomprehendeo 
by any pupil, however young, who^is so fortunate as to have progressed as ftr 
as this rule. It will give him di^net ideaa respecting the different dimension* 
of square and cubic measures, and indelibly fix on hw mind the reason of tlw 
rule, conseqoeatly the rule itself. But. tat the oonvenience of teMben, bloeka, 
"butrative of ^ operation of the foregoing example, will aeeompany this 

' 1 he folle^inf ave the tuppoeed proportional dimeiaions bf the several bloeka 
nsod in liie domenstratiM of the above ezanqrie, vriiich, when pat tofetiMW, 
oujft.t to make an exact cube, containing 138Srt eulno feet : 

One hlobk, 20 feet long, S0»feet wide, and SO i<<Mt thick : this we will eall A*. 
Itlir^ small blocks, each !20 feet loqg,90&et wide,aod4fhet thick ; eactaoT 
the«o we will calf-R. 

l*hrfto arnalteY Mocks, each 90 feet long, 4 fiiet widiN«tt«d 4 Aetthiek i •moh- 
-Tthei->wewlftcanc. 
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Ua« VIoek, aad tb* maneBt, 4 foet long, 4 feet wide, and 4 feet ihkk : 
we will caJl D, 

We are iiow piepared to lolve the precedinr example. 

1b thU ezample^u recollect, we were to find the length c/ one side of 
Mibe» oootaining OBSH cabio feet. 



OPERATION let. 

ft. 13804 (SO, root. 

8 X 9 X 300 ss dlvlaor, 1900 )fi8fi4( 4 

qaot.4 



4d00 

t X 30 X 4 X 4 ss 960 

4X4X4=64 



Or, 



5834 deducted. 
0000 



The same operation, by neglecting the ciphers, 
be performed thus : 

OPERATION 2d. 

13»s4(90+4,or34,j2^t. 



In this exfunpio, we knew 
that one side cannot be 30 foot, 

ferSO'ssa^OOOsoltd roet,beiBf 
more than 138S4, the givjSB 
sum; therefore, we will ttfte 
SIP for the length of one aide df 
(he cube. 

Then,9OxSOx9Os80QO 
solid feet, which we muauof 
course, deduct fcom 13864^ 
leaving5824» (See Operation 
1st.) These 8000 solid feet, 
the pupil will perceive, are the 
solid contents of the cubical 
block marked A. This cor- 
responds with the operatiee; 
for we write SO feet, the length 
of the cube A, at the right of 
13824, in the fbrm of a jMo- 
tient; and its square,-' 8000, 
under 13824 ; from which sub- 
tracting 8000, leavtf 56M, ae 
before. . ,-i 

As we have 5894 eubro .feet 
remaining, we find iheViideeof 
the cube A are not so long as 
they ought to be } consequently 
we must enlarge A; but in 
doing this, we must enlam 
the three sides of A, in ormr 
that we may proeorve the 
etibieal form of the block. We will now place the three bloclss^ each of whieh 
is marked B, on the three sides of A. Each of these blocks, m order to fit, 
must be as long and as wide as A ; and, by examining tliem, yon will see that 
this is the case ; that is, 20 feet long and 90 feet wide -, then 90 X 90 =s 400, 
the s<ittare contents in one R ; and 3 X 400-= 1200, square contents in 3 Bs; 
then it is plain, that 5884 soUd contents, divided by 15100, the square contente, 
will give the thickness <rf*eaeh block. Bat an easier method it. to square tlM 
fijjtens,) in the root 90, making 4, and mnltif^y the product, 4, by 900, naldiif 
laOO, a divisor, the same as before. 

We do the same in the operation ^which see) : that is, w« malUpIy tba 
•quare of the aootieot figaro, S^ by 300, thoe, 9 X » » 4 X 300 sr 1900 } then 
the divisor,. 1900 (the square contents) is contained in 58Sk (solid oontents) 4 
times } that is, 4 feet Is the thicluiess of each block marked 0. This oaotirat 
Aran, 4, we place at the right of 5894, and then, 1900 iquaro feet x 4 fbet, fit 
thickness, =: 4800 solid feet. 

If we now examine the block, thus increased by the addition of the 3Rb, 
fve ahall see that there are yet three comets not nlled np : these are lepra- 



B X 9 X 300 s 1200 ) 5834, dividend. 



• > i»X4x4 = 



4X4X 




5884, subtrahend. 



0000 



.nted by the three blocks, each marked C. and each of whiek, yo« will vm* 
»ive, is as long as either of the Bs, that ui, 90 feet, being the leivUi of A, 
Idoh is the 90 hi the quotieUt. Their thiekne^ and breadtth are the eaaeai 



OBive 

iol _ 

the thickness oCtheBs, whlekwe feo^, by divfdiitf , to be 4 feet, Ite latt m- 
tient figure. Now. to get the solid contents of each of these Cs, we woMpiy 
their thieknew (4 feet) by their breadlb (4 fb^}, =s 16 square feet ; that is if 
■^oaia oTUm bHvwmnt figwe, 4, a: 16; these 16 



/ 
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mllnli6db]rtlMlMsthor«ub,(90fe«t,)or,M Omm are 3, by 3 X 90 s 89, 
M, Which is OMi«r in practiM, we may inuliiply Um 9 (tens), in die root, Mi, 

1^ SO, makiof 60, and tliit product by 4* s= 16, the tquara eententf ss 960 aolU 
Ihet. 

We do the mme in the operation, by maltiptyinf the 9 in '80 by 30 = 6D X 4 
X 4 ss OfiO solid Teet, aa before j this OGO we write nndtr the 48U0, for we moat 
add the soTcrel products together by and by, to luiow if our cube will eontaJli 
all the rMuired feet. 

By turninf over the block, with all the addition* of the blocka marked B aad 
C, which are now made to A^ we shall spy a little ^uare iimce, which pre- 
vents the figure fVom boconiinf a complete cube. The little block fiir thii 
oomor is marked D. which the pupil «- 11 iind, by fitting it in, to exactly fill up 
this spece. This block D is exactly square, and its length, breadth, and tiiic|i« 
Dees are alike, and, of course, equal to the thickness and width of toe Ck, that 
ia, 4 feet, the laMt o.uotient figure ; hence, 4 fl. X .4 fL X 4 (I. =s 64 solid fwst ia 
tiie block D ; or, in other words, the cube of 4, (the quotient figure,) wliicli is 

the same aa 4^ = 64^ as in the operation. We now write the 64 andor tlM 
MO, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Ce, and D togetheai 
thus, 4500 -f 9(iO 4- 64 = 58S4, precisely the number of solid feet which w« 
had remaimng after we deducted 9000 feet, the solid contents of the cube A. 

If, in the operation, we subtract the amount. £834, from the remainder ot 
dividend, S8S4, we shall see that our additions have taken all tliat remuoed 
after the first cube was deductefl, there being no remainder. 

The Inst little block, when fitted in, as you saw, rendered the cube eoa^ 
ptete. each side of which we have now found to be S20 ^ 4 s= SM feet losg, 
whico is the cube root of 13884 (solid feet) ; but let ns see if our eube oontaiaa 
•lie required number of solid feet. 

PROOF. Ob, 

1 A, = 8000 solid feet. ' By Involution, 

3 Bs, =s: 4800 sv id feeU 04 v 94 v 94 — iv^d \ **"<* **•» 

3 Cs, = 960 <>ulid feet. a* X -M X -« — 1JK4 j „ ^^fo^^ 

1 D, =s 64 solid teeu 

12004 { solid feot in the 
^^ I given cube. 

In Operation Qd, we see, bv neglecting the ciphers at the rigfit of 8, tbe 8 li 
■till 8000, by its standing under 3 (thousands) ; hence, we may point ofiT threo 
llgufies by placing a dot over the units, and another over the thousands, an4 
seen. 

From the praoeding example and illustrations we derive tba followiiiy 

RULE. 

Divide the given number into periods of three figures 
each, by placing a point over the unit figure, and every third 
figure nrom the place of units to the lett, in whole numben^ 
and to tlie right in decunals. 

Find the greatest cube in the left-hand period, and place 
ks root in the quotient. 

Subtract the cube thus found fVom the said period, and to 
Che remainder bring down the next period, and eall this the 
dividend. 

Multiply the squajre of tbe quotient by 90Q, oalling it tho 
divisor. 
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Find how manv times the divisor is contained in the divi- 
dend, and place me result in the root (quotient) ; tiien mul- 
tiply tlie divisor by this quotient figure, placing tlie product 
vader the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
tbis product bv tlic square of the last ' quotient figure, and 
plfu^e the proouct under the last ; under these two products 
pdacc the cube of the lajst quotient figure, and call their 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed as before, and so on, until the wbal« 
10 finished. 

' JVees 1. When the lubtraheod happen* to be larger than the dividend, the 
quotient figure must be made one less, and we must find a new subtrahend. 
The reason why the quotient figure will be sometimes too larpe, is, because this 
quotient figure merely shows the width of the three first additions to the origiiud 
«ube ; consequently, when the subsequent additions are made, the width (quo- 
tiont figure) may make the solid contents of all the additions more than the 
eubic feet in the dividend, which remain after the solid contents of the original 
«)be are deducted. 

S. When wo have a remainder, after all the periods are brought down. w« 
nay continue tlie operation by annexing periods of ciphers, as in the sqiiara 
toot. 

3. When it happens that the divisor is not contained in the dividend, a cipher 
must be\irritten in the quotient (root), and a new dividend formed by btisficf 
4oWn tho next period in the dven sum. 

More Exercises for the Slate* 

8. What is tb« cube toot of 0663597? 

OPERATION 

§66^599'(S]3,.Ar#. 

S* X 300 = 1300 ) 1663 first dividend 
1900 

ax30xi*= 60 

1961 first subtrahend. 



SI' X 300 ss 139900) 40QS97 second dividend. 

396900 

SlX90X3's 5670 

3'sa 97 



40SS87 Mcond aubtraliMd. 
000000 



APPENDIX. 

t. Wktt it tba eviM imI ori7576? Ji. 98. 
10. What tf tlie cube root of ^TYftfff A, 83. 
n. WlMl b the eubo root ofVTWW? jf. M. 

15. WlMt M the cube root of 9000376? A. 196 

13. What la the cube root of 3796416? A, 156. 

14. What ii tha eubo root of fM8188l6? A, 456. 
19. What ia the cube root ofl7B61QOOO ? A. 560. 

16. What ia the cube root of 748613819 ? A. 906. 

17. What is the cube root of 731160167739? A. 9609. 

18. What ia the cube root of ||.? 4. f . 

19. What b the cube root of f^f ^. f . 

90. What ii tho.cube root of ||^ ? A. ^. 

If the toot be a mid, nduce it to a decimal befmre its root ia e&tfaoCed, •■ te 
flu oqoara root. 

91. What ia the cohe root of ^^ ? wf . ,13 + . 

98. What if the cube root of ^? jf. ;i4 + . 

99. What if the length of one tide of a cubical block, which nontaina 1799 
■oKd Or cubic ineliei ? wtf . 152. 

94. What will be the length of one aide of a cubical block, whoae ciMitfaali 
Aall bo equal to another bhick 32 feet lon^, 16 feet wide, and 8 feet thick? 

*-v^Sxl6xl = 16 feet. Aim, 

95. There is a cellar- duf , which ii 16 feet lone, 19 feet wide, and 12 feet 
deep ; and another, 63 feet long, 8 feet wide, and 7 feet deep : how naay solid 
or cubic feet of earth were thrown out ? and what will be the leng^of one aida 
•fa cubical mound which may be formed from said earth? A. 5832. 18. 

96. How many solid inches in a cubical block which measnrea 1 inch OB 
•aeh side? How many in one measuring 2 inches on each side? 3 inchea oa 
each side ? 4 inches on each side ? 6 inches on each side ? 10 inches on eaeh 
side? 20 inches on each side? A. 1. 6. 27. 64. 216. 1000. 6000. 

27. What is the hngth of one side of a cubical block, which contains 1 solid or 
cubic wch? 8 iolid inches ? 27 solid inches? 64 solid mches? 195 solid 
inchea? 216 solid Inches ? 1000 solid inches? 8000 solid inches? 

A, 1. 2. 3. 4. 5. 6. 10. 90. 

By the two preceding examples, we see that the sides of the cube aie as tte 
aube roots of their solid contents, and their solid contents as the cubes of their 
sides. It is likewise triie, that the soltd contents of all similar figures are is 
proportion to each other as the cubes of their several sides or diameters. 

JVote. — ^The relative length of the sides of cubes, when compared with tfa^ 
solid contents^ will be best illustrated by reference to the cubical blocka i»> 
companving this work. 

98. Ir a ball, 3 inches in diameter, weigh 4 noonds, what will a ball of tha 
aame metal woi^, whose diameter is 6 mches f 

d' : 6f* : : 4 : 39 : Ratio, 2^ X 4 5=39 Iba., Am. 

29. If a elobe of silver, 3 inches in diameter, be worth $160, what is the vahw 
of one 6 inches in diameter ? 8* : 6* : : $160 f $1980, A»$. 

30. There are two little globes ; one of them is 1 faioh m diameter, and ths 
•thar 2 inches ; how many of the smaller globes will make one of the larger? 

A, 8. 

31. If the diameter of the planet Jupiter is 19 timos aa much as the diameter 
of the earth, bow many globes of the earth would it take to make one as large 
aa Jupiter? A, 1738. 

39. li tlie sun is IQOOOOO times as large as the earth, and the earth ia 8000 
miles in diameter, what is the diameter of the sun? A, 800000 miles. 

^**^ — The roots of most powers may be found by the square and cube roota 
onlv ; thai Uie square root of the square root isthabiquaorate. or fourthjooc. 
■Ml the sixth root is the cube of this ■qoare root. • 



ARlTHMETICil^ ^IIOGRESSION. 



ARITHMETICAL PROGRESSION. 

% liXXXTIII, Any rank or series of numbers more 
tUari 2, increasing by a constant aiddition, or decre^using by 
a c<mstant subtraction of some given number, is called an 
AnXhm^ical Series^ or Pro^ei$wru 

Tiae number which is added or subtracted continually is 
called the common d^ercHce, 

When the series is formed by «Lcontinual addition of the 
common 'difference, it is called an ascending series ; thus, 

S, 4, 6, 8, 10, ifcc^ is an ascending aritluneticai series ; but 

It), 8, 6, 4, 2, &:c^ is caJled o. descending aritkmelical series^ 
because it is formed by a continual subtraction of the coi&r 
mon difference, 2. 

The numbers which form the series are caUed the terms 
ef the series or progression. The first and last terms ai« 
called the extremes, and the other te^cns. the means. 

Ill Arithmetical Progression there ai-e reckoned 5 terms, 
any three of which bekig given, the remaining two may be 
Ibiind, viz. 

'' 1. The first tetm, 

2. The last term. 

3. The number of terras. _ • 

4. The common difference, 

5. The sum of all the tenns. 

The Fira Term, the Last Term, and the Mimber of Terms^ 
heing given, to find the Commm Difference ;— 

: . A man hod 6 sons, wHose sererai ag^s differed aljke ; the yowi^est W p 
yeaiH old, andtlie oldestlSB : what was the oommoii differdnee ef. their nget. 
' Tim difference between the youngest son and the eldest evidently shows th« 
incroiuie of the S.years by all the sttbsequent additions, till we come to 28 years ; 
an<u >L*t the number 6f these additions are, of coarse, 1 less tfaa;. the number 
•f m>aH (5), it follows, that, if we divide the whole difference (9B • 3 =^, 2S, 
by li><9 number of additions (5), we shall have the difference between each OM 
MMitately, that is, the common difference. > 

Thufi, 98 — 3 = 35 ; than^ 25 -i- 5 = 5 yearsj the common diffv«nee. 

jS. 5 yean. 

Hence, Thfind ike Common Differekct ; - 

Divide the difference of the extremes by tho wimber of 
terms, less 1, and the quotient will be the common miferemce. 

S. Ifthe extremes be 3 «nd 23, and the anmber vf terms 11, wliAt b tte 
«MA difference ? A S. 
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3* A man it to travel from Bosuui to a ceifaio pla^i^ in 6 days, loid lo fa «nl|r 
SnthM the lint dav, iocreaiiin^ the dutance travel nd «acli day hj aun eqval 
riKMM, go that, the last day'siourney maybe 45nulea; what is Ifae doily »- 
•rease, that is, the conivnon dillareiice ? jf. 8 miies. 
 4. If the amount of $1 fir 30 yean, at iimple intereft, be ^fiO, what is tim 
ifcte per cent. ? 

In thif example, we see the amoantof the firat y«ar ii $1,06, and the last y«ar 
lfi,SO ; consequently, the extremes are 106 and SSO, and the BOmbet of tnri 
W. ^. $,06 = 6 per cent. 

-5. A man Itought 60 yards of cloth, |pvinf 5 cents for the first yard, 7 lor tbm 
MCond, 9 for the third, and so on to the last ; what did the last cost ? 

Since, in this example, we have the common difference given, it will be aas^ 
to find the price of ilin Inst yard ; for, as there are as many additions as there mf9 
,vards, lexM 1, that is, 59 addiiiojis of 9 cents, to be madeio the first yard, it 
tbflows, that the last yard will cost 2 X S9 =: 1 18 cents more tlisn the firsl., wud 
the whole coat of the Ust, reckMiing the eost oi' the fint yard. wHl be 118 -I- 5 ss 
$1,33. A. $1,33. 

« 

Hence, Ifhen (he Common Diffsretice, the Fast Term^ and 
the Mimher of TerjnSyOre given, to find the Last T&in ; — 

Multiply the common diiference by the number of tenns, 
less 1, ana add the first term to the product. 

6. If the first term be 3, th« common difference S, and the number of terms 11, 
wliat is the last term .' A. Zf. 

7. A mauj in traveUing from Boston to a certain place in 6 days, travelled tha 
first day 5 miles, the second 8 miles, tmvelling each successive day 5 mHos fiuther 
Aan the former ; what was the distance travelled the last day } jS, 90. 

8. VVIiat will $1, at 6 per cent., amount to, in 20 years, at simple interest? 
The common difRsrence is the 6 per cent. ; for the amount of $1, for 1 year, ia 

$1,06, and $1 ,06 -4- $,06 =s $1,19. the second year, and so on. A. $9^ 
9.' A man bougnt 10 yards of cloth, in arithmetical progression i for the first 

yard he gave 6 cents, and for the last yard he gave 34 cents } what was tisa 

amount of the whole? 
In this example, it is plain that half the oost of the first and last yards will lie 

the average price of th^ whole number of yards ; thus, 6 eta. -^ 94 cts^ =s30 -^ 

9 s 15 cts., average price ; then, 10 yds. X 15 =: 150 cts. :;= $1,50, whole cost. 

A, $l,dft. 

Hence, JVhen the ExtrenuSf and the JNumher of Termst, ajnt 
giveny to find the fiimi ofallihe Terms ; — 

Mijiltiply half the sum of the extremes by the numbcsr of 
terms, ana the product wiU be the answer. 

10. If the extremes be 3 and 973, an^the number of terms 40, what is LhasoBi 
afall the terms? .4.5580. . . 

11. How many times does a regnl&r clock strike in 19 hours ? .li. 7B. 

19. Abutclier bought 100 oxen, and gave for the first ox $1, for the sn eea i 
10, far the third $3, and so on to the last ; how much did they come to at tiMt 
tale? A. $5050. 

13. What is the sum of the first 1000 numbers, beginning with their 
•rier, 1 2. 3, &c. ? A. 600500. 

14. tr a board, 18 feet long, be 9 feet \|iide at one end, and oome to a i 
the other, what are the square contents of thi board? A„ 1$ feat. 
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15. If a pi«M of land, 60 rods in length, be 90 rods wide at one end, and at 
tiM other terminate in an angle or point, what number of sqoare roda doea i( 
contain? A. 600. 

16. A person, travelling into the country, went 3 miles the first dav, and ib- 
eraased every day's travel 5 miles, till at last he went 58 miles in on^ day ; bow 
nanv days did he travel ? 

We found, in example 1, the diflerenee of the extremes, divided by the nnm" 
teroftermsj less 1, save the common difference; oonsequently. if, us this e>- 
unple, we divide '58— > 3 =) 55, the difference of the extremes, oy the comm— 
difference, 5, the qjotient, 11, will be the number of terms, less 1 ; dien, 1 4r 
i1 = IS, the nnmbe/ of terms. A,' 13. 
w 

Hence, Whxn the Extremes and Common Difference are gwenf 
to find the Nmiber of Terms ;— 

Divide the difference of the extremes by the common 
difference,, and the quotient, increased by 1, will be the 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what ia tha 
■umber of terms? A. 8. 

18. A man, being osiced how many children he hod, replied, that the voungest 
was 4 yean old, ami the eldest 33, the increase of the nunily having oaen 1 in 
aaary 4 years i haw many had he? A» 8. 



GEOMETRICAL PROGRESSION. 

T liXXXIX. Any rank or series of numbers, increasm^ 
by a constant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression, 

Thus, 3, 9, 27, 81, &c., is an increasing geomeiriad 
saries; 

And 81, 27, 9, 3, &c., is a decreasing geometrical serie$. 

There are fi^e terms in Geometrical Proffression ; asd, 
like Anthmetical Progression, any three of them being 
given, the other two may be found, viz. 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The sum of aH the terms. 

5. The ratio ; that is, the multiplier or dii^sor, by wMeb 
we form the series. 

1. A man imTchasad a flack of sheap, conaiating of 9 ; and, by agteamaat, 
was to pay what the lost aheep came to. at the rate of $4 for tha first abeep, 
|BI fbr the second, $36 for tha third, ana to on, Uabliof the priea to tha laiiL 
wbatdU the flock coat him? 
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W« may perform Uui example by multiplication ; that, 4x3x3 X 3x3 
X3x3x3x3 = 196044, Jins. But this proceta, jou mmi be aeosihle 
would be, in many cases, a very tedious one j let us see if we caanot Abiidge it, 
t^oby making it easier. 

*In the above process, we discover that 4 is multiplied by 3 eight times, ons 
time less than the number of terms ; oonsequentfy, the 8th power of the catio^ 
expressed thus^ 3^, multiplied by the first term, 4, will produce the last term. 
But, instead or raising 3 to the eth power in this manner, we need only raise it 
to the 4lh power, then multiply this 4th power into itself} for, in this way, we 
do, in fact, use tne 3 eight times, raising the 3 to the same powor aa before ; 
thus, 3< ss 81 ; then, 81 X 81 = 6561 ; this, multipUed 14|4, the first term, 
gives 196844, the same result as before. ^. S6944. 

Hence, Wlien (he First TWrn, Ratio, and JSTumber of TVrms, 
are gwm^ to find the Last Term ; — 

Write down 'Some of the leading powers of the ratio^wifli 
the numbers 1, 2, 3, &c., over uiem, being their several 
indices. 

Add together the most convenient indices to make an 
index less by 1 than the number of terms sought. 

Multiply together the powers^ or numbers standing under 
those indices; and their product, multiplied by the first 
term, will be the term sought 

S. If the first term of a geometrical series be 4, and the ratio 3, what is the 
11th term ? 

1, 3, 3, 4, 5, indices. ) JVote. — The pupil will notice that the series 

3, 9, S7, 81, 943, powers. \ does not conmience with the first term, but witb 
tJie ratio. 

The indices 5 + 3 4- 2 = 10, and the powers under each, 343 X 97 X 9 =s 
99049; which, multiplied by the first term, 4, makes SI36196, the 11th term, n- 
quired. A. 936196. 

3. The first term of a series, having 10 tonus, is 4, and the ratio 3 ; what is 
the last term ? A. 78739. 

4. A sum of money is to be divided among 10 persons ; the first to fasNre't|jlO, 
the secondly, and so on, in threefold proportion; ythaX will the last have ? 

A. $196830. 

5. A boy purchased 18 oranges, on condition that h^ shouM pay only tiw 
•rice of the last, reckoning 1 cent tor the first, 4 cents for the second, 16 oeMi 

%r the third, and in that proportion for tho whole : how much did be pay for 
them? A. $171798691,84. 

6. What is the last terra of ft series having 18 terms, the first of wkich it 3L 
and tlie ratios? .4.387490489. 

7. A butcher meets a drover, who has 94 oxen. The butcher inmires tlie 
price of them, and is answered, $60 per head ; fae immediately ofiets the 4iov«f 
$50 per head, and wouU Uke all. The drover says be will not take that ; 
but,, if he will give him what the last ox would come to, at 9 cents tm 
.the fifst, A cents for the second, and so on, doubting the price to the last, In 
mjgh, have the whole. What will the oxen amount to at that rate ? 

A. $167779;I8. 
6. A man was to travel to a certain place in 4 days, and to travel at whaievat 
iftte iio pleased ; the fiist day he wAit 3 miles, the 'second 6 Mulea, and sooa 
to th« last, in a threefold ratio : how far did he travel the last day, ad Iww Ar 
la aH'^ 
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• - . -< • 

In tiiif ejcamplf), wo may find the last term as before, or find it by adding 
•ach day** travel toeether, commencing with the first, and proceeding to tiw' 
iMt, thus: 2-f-64-18-4'M = S0 miles, the whole distance travelled, httd 
tiie laat day's journey is 54 miles. But this mode of operation, in a long series 
you mustM sensible, would be very troublesome. Let us examine the natur<: 
of the aefiee, and try to invent some shorter method of arriving at the — ' 



By examining the series 3, 6, 18, 54, we perceive that the last term (54jt 
less 2 (the first term), = 5S, is 2 times as large as the sum of the remsininff 
tiMBM ; for 2 4- 6 + IS = 26 ; that is, 54 _ 2 =s= 52 -h 2 ==: 36 ; bence^ if 
we produce anotlier term, that is, multiply 54, the last term, by the ratio 3) 
makine 162, we shall find the same true of this also; for 1^ — 2(tlie fissi 
term), := 160 -^ 2 = 80, which we at first found to be the sum of tiie 1U. 
mmainins terms, thus, 2 -f- 6 -{- 18 -f- 54 = 80. In both of these operationa. 
it is curious to observe, that our divikor (2), each time, is 1 less tiian tM 
Mtio(3). 

Hence, JVhen the Extremes and Batio are ^iven, to find tht 
Sum o/^ SerieSf we have thefoUaumig easy 

RULE. 

Multiply the last term by the ratio, from the product 
tubtract the first term, and divide the remainder by the 
ratio, less 1 ; the quotient will be the sum of the series 
' lequired, 

9. If tlie extremes be 5 and 6400, and tha ratio 6, what is the whole amow* 
•f the series? 

6400X^ — 5 __^ . 

6 — 1 

10. A sum of money is to be divided among 10 persons in such a manner, Uuit 
Ike first may have $10, the second $30, and so on. in threefold proportion 3 what 
will Uie'last have, and what will the whole have .' 

The pupil will recollect how ho found the last term of the series by a foregoing 
•oh) } antit, in all cases in which he is required to find the *um of the series, when 
the last term is not given, he must first find it by that rule, and then work for 
Ae sum of the series by the present rule. . , ^««^»,^ 

A, The last, $196830 ; and the whole, $295040. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 18 
•ents, and so on in geometrical progression; what did the last pair bring 
him, and what did th» whole bring him i 

' ./f. Last, $6377lf,9B; whole, $95659,36. 

12. A man bought a horse, and, by agreement!, was to give a cent for the 
6fst nail, three for the second, &c. ; there were four shoes, and in each shoe 
jieht nails ; what did the horse come to at that rate ? ^ ^ 
^ .' jj. $9266100944359,30. 

13. At the marriage of a IMy, one of the guests made her a present rf a 
' half-caglo, saying that' he would double it on the first dayof each succeeding 

month throu^nont the year, which he said would amount to somethug Jhs 
AlOQ : now, how much did his estimate differ from the true amount ? 

14. If our pious ancestors, who landed at Plymouth, A. D. 1630, J«eiflg 101 
h number, had increased so as to double their number in avenra) J^OMm 
tow gnat would have been their popiilation at thQ end «f the year ^J^^^g^ 
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ANNUITIES AT SIMPLE INTEREST 

7 XC« An annuity is a sum of money, payable ever^ 
year, for a certain number of jrears, or forever. 

When the anmiity is not paid at the time it becomes dae^ 
21 is said to be in arrears. 

The sum of all the annuities, itoch as rents, pensions, Sux^ 
remaining unpud, with the interest on each, for the time il 
has been due, is called the amount of the annuity. 

Hence, Tofnd ike Jimo/wtA of an ArmuHy; — 

Calculate the interest on each annuity, for the time it has 
remained unpaid, and find its amount ; then the sum of all 
these several amounts will be the amount required. 

i. If the annual rent of a house, which ii fOOO, ramain tupttd (that is, ia 
■nreara) 8 years, what is the amount ? 

In this example, the rent of the last (8th) year being paid whvn doSt of 
couno, then is no interest to be calculated on that year's rent. 

The amount of $900 for 7 years = $384 

The amount of $900 .. 6 3:|373 

The amount of |900 ..5 =|S60 

The amount of |900 . . 4 = $248 

The amount of $900 ..3 =$336 

The amount of $900 ..9 ss$294 

The amount of $900 .. 1 ^$912 

The eighth year, paid when due j=r $900 

$1936, w«w. 

2. If a man, hann; an amraal pension of $60, reeeiTo no part of it till tbm 
expiration of 6 years, what is the amount tlien due .' A. $560^. 

3. What would an annual salary of $600 amount to, ifrhieh 



(or in arrears) for Syears ?-1336. For 3 years .M908. For 4 yeara?-96ia. 
For 7 years P-49S6. For 8 yean ?-S606. For 10 years P-7GB0. 

.Atf. $94144. 

4. What is the present worth of an annuity of $600, to eontiDae 4 yean? 
The present worth (IT LXVII.) i* such a sua, flS, tf put at interest, wmU 
amount to the given annuity ; hence, 

$600 -}. $1,06 = $566,037, present worth, 1st year. 

$600-5- $1,19 = $535,714, 9d .... 

$600 -J- $1,18 = $508,474, 3d .... 

$600 -H $1,94 = $483,870, 4th.... 

t^iru., $9094,095, present worth required. 

Hence, To find ike Present Worih qfan Jhimdty $ — 

Find the present worth of each year by itself, discounting 
ttOBk the time it becomes due, and the sum of all tiieae 
"teseiit woitfis will be the answer. 



AHDCITIES AT CCBCPOUND INTOREST. M 

T—at-Umtl. 3 junf-ailUn. S'eiin'-34a7KS''jt. 9l{ai,«. 

ANNUITIES AT COMPOUND INTEREST. 

f XCI. The unount of an annuity, at simple and oom- 
pound interest, ia the same, exceptinfr the diflercnce in 
interest 

Henc«, Tajiad Oit .Jmouni of an .Amutfjr i4 Ctmfoand 

Proceed u in 1[ XC^ leckoi 
Dople inlerest 

1. Wl^wUllMlUTiir taWunanitU 



t. If tin aanai rut of i Iudh, ■rUeb li (ISO, nnali In unu 
JFaui, woulj In Udioua. Thii Uonbli *i[I bo prenmsd, tij flndl 

TABLE I. 



APfENDU. 

of fS aaimUy M ft timee «B noeh •• one «f $1 / 



It if vviimt. tkat tke 
*JMl one of (3, 3 time* aa much. Hence, 

To find (ht AmowU of an Annuity^ at 6 per CenLs — 

F.nd, by the Table, the amount of $1, at the giyen . imfa 
^rd time, and multiply it by the given annuity, and the 
vroduct will be the amount required. 

3 VHiat it Um amooot of an anaoity of $130, which has romalnad aBfMiid 
15 yean ? 

The amount of SI, by the Table, we finri to bo 183^59; thofefore, iS3,S7ai 
X 190 SET 13799,106, Jhu. 

4. What wiM be the amount of an annaal lalary of $400, which hot been in 
arroan9yeart?-8SM. 3 ;ean?-127344. 4 yeanM74964. 6 yean?-3790ia. 
IS yean .'-674796. 90 vean?-! 47143. wfiu. 196098,56. 

5* If you lajr up $100 a year, from the time you are 91 yean of ase till yov 
tte 70, what will be the amount at compound interest? wff. 89617i,do. 

€. What is the present worth of an animal pension of $190, wiiich is to con- 
tinue 3 years ? 

In this example, the present worth is evidently that sum, which, ateompoond 
Interest, would amount to as much as the amount of the given annuity Ifar 
the three yean. Finding the amount of$190 by the Taiue, as before, wa 
have $a83,0aSi; then, if we divide $389,038 by the amount of $1, compound 
interest, fw 3 yean, the quotient wiiT be the present worth. This is evident 
Irom the &ct. that the quotient, multiplied by the amount of $1, will give the 
amount of $190, or, in other words, $389,038. The amount of $1 fiir 3 yeaia, 
•t compound interest, is $1,19101 : 

then, $:»9,03B -i- $1,19101 s $390,763, Jtu, 

Hence, Tofi^ Oia Prtstnt Worih of an ArmuSy ; — 

Find its amount in arrears fer the whole time ; thife 
amount, divided by the amount of $1 for said time, will be 
the present worth required. 

JVbcs^-The amount ef ftl may be found ready cahsulatad in the Table kA 
•ompound interest, IT LXXl. 

7. What is the present worth of an annual rent of $900, to eontfame 5 yearn 

. wf . $849,479. 
The operations in this rule may he much shortened by ealeulatiag thft psisel 
worth or $1 for a number of yean, u in the following 

TABLE 1/. 

Bhoaing the fireaent worth o/gl or £1 anmaiiffat Sper cent, e omp o mm i 
tnUreetf/or amf number ofyearSffrom lto3SL 



Yean. 


6 per cent. 


Yean. 

9 
10 


6 per cent. 


Yean. 
17 


6 per cent. 


Yean. 
95 
96 
97 


6 per cent. 


1 

2 

3 

. 4 


0,94339 


6,80169 


10,47796 


19,78335 


1,83339 


7,36008 


18 


10,89760 


13,00816 


9,67301 


11 
12 
13 
14 
15 


7,88687 


19 
90 
91 
99 
93 
_94_ 


11,15811 


13,91053 


3,46510 


8,38384 


11,46899 


98 


13,40616 


5 
6 


4,91936 


8,85968 


11,76407 


99 
30 
31 
39 


13,59079 


4,91739 


9,99498 


19,04158 


13,76483 


i-F 


5,56938 


9,71995 


19,30338 


13.99906 


6,90979 


16 


10,10589 


19,55035 


14,06388 



ANNUITIES AT COMPOUND INTEREST. im 

To find the present worth of any annuity, by this Table, 
we haye only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product wMl be 
the present worth required. 

8. What luin of reftdy monsy will purcbaae an anauity of $300, to continiaB 
10 years ? ' 

The present worth of f 1, annuity, by the Table,, for ]0 yean, is f7.,900Q6 { 
then 7,36006 X 300 = $2206,0^ :^fw. 

9. what i^the present worth of a yearly pension of $60, to conUnoe 9 
yeaiB.M 100034. 3 yearsMbtKiSOG. 4 yearfi?>207906. 8 yean?-37SS874 
90 yean f-688Ifl53. 30 years ?-tiU388»8. w9. $2364^,9634. 

10. What salary, to continue 10 years, will $2306,034 purchase ? 

This example is the 8th example reversed; consequently, $2908,094 -t- 
7,36000 s 300, tho annuity required, ji, $300. 

Hence, To find that Annuity which any given Sum unO 

purchase , — 

Divide the given sum by the present worth of $1 annuity 
fbr the given time, foimd by Table II. ; the qnotient wfll \m 
the annuity required. 

11. What salary, to continue 520 years, will $688,95 purchase ? A. $60 + 

To divide any Sum of Money into Annual Payments, wkUh, 
when duly shall form an eqiud Amount at Compound 
hiiere^; — 

12. A certain manufacturing estabHshment, in Massachusetts, was aetaalty 
sold for $97000, which was divided into lour notes, payable annually, so that 
the principal and interest of each, when due, should form an equal amount, at 




the second, and so on to the last year. 
The annuity which $37000 will purchase, found as before, is 7791,97038 •f>. 

M'aU^^To obtain an exact result, we must reckon the decimals, whieh 
Njeeied in forming the Tables. This mokes the last divisor 3,4(i5l050. 

fThe 1st is $7350,915, attoant fbr 1 year, $7791,97039 

....9d ..$6034,835, 9.... $779I,970;S 

....dd ..$^43,388, 3 .... $7791,97039 

....4th.. $6171,970, 4 .... $7791,070$$ 

JVsfT, $(Mm,096 + . 
Mtr tiu man woHt ^tK$Uui  spi f » i , 9m^K»9 



.< 
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PERMUTATION. 

f XCII. Pbexutation 18 the method of finding how 
anny different ways any number of things may be 
flumtred* 

1. How many ebugM nay be made of the three fltBt letton o#the alphabet f 
In tkit exaaple. bad there been but two letten, they could only be efaaaffed 
twice : that is, a, b, and b, a ; that ia, 1 X 9 = 3 ; but, as tliere are throe Mi 
leia, they may be ehanfod 1 x 9 X '3 s= 6 times, aa followt :•» 

I fa, b, G. 
9 a, c, b. 
3^ b, a, c« 
4 1 b, e, a. 
ft c, b, a« 
6 V, c, a, b. 

ilenc«, 3b find fh» Manber of differeid Changts or Permn- 
tatUma^ wdch may ht made toith any given Mimber of c^ 
fertnt Things;-^ 

Multiply together all the terms of the natural series, from 
1 ap to the dven number, and the last product will bis tiM 
number of changes required. 

9. How many differoDt ways may the first fire letters of tlyAphabet bo 
■naaced? Jt, ISO, 

3. How man]r changes roav be rang on 15 bells ? and in what time may tbej 
beronc, allowing 3 seconds to every round? 4< 13076743^000 changoii 
MS30S3104000 seconds. 

4. What time will it require for 10 boarders to seat themselves differartly 

•veiy day at dinner, allowing 965 days to the year? A. 9941^|4 yeaia. 

5. Of how many variations will the 96 letters of the alphabet admit ? 

tf. 4Oa99I4611966l0635684OOOOOa 



POSITION 

Is a mle which teaches, by the uae of supposed nnmben, 
to find true ones. It is divided into two parts, called Sing • 
and Double. 

SINGLE POSITION. 

f XCIII. This rule teaches to resotve those guostouii 
^^KMe lesuUs are proportional to their suppositions. 



posiTron. 



M 



..« A.ieh«oliaaiter, Minif aiked how many •cbolan be had, repliall, '*If I 
t^md u many more as I flow have, one half as many more, one third, and 
foaitb as many more, I should have S96." How many had he ? 

Let as suppose he had 34 
Then as many more =s 34 

i as many = 13 

I as many = 8 

I as many s= G 



74 



We hare now' found that we did not suppoM 
the right number. If we had, the amount would 
have been 396. But SM has been increased in tka 
same manner to amount to 74, thbi some anknowa 
number, the true number of acholara, must be. to 
amount to 5296. Consequently, it is obvious, tnat 
74 has the same ratio to3U6 that 34 has to the true 
number. The question may, therefore, be solved 
by the following statement : 



As 74 : 396 : : 34 : 96, JSns. 

This ansMTcr we prove to be right b? increasing it by itself, one half 
ttaelf, one thiid itself, and one fourth itaolf ; 

Thus, < 



99 
96 
48 

as 



^390 



From these illustrations we derive the foDowing 

RULE. 



Suppose any number you choose, and proceed with it m 
the same manner you would with the answer, to see if it 
were right 

Then say, As this result : the result in the question : : 
the supposed number : number sought. 

Mere Extrtises for the Slate, 

3. James lent William a sum of money on intereat, and in 10 yean il 
amounted to $1600 ; what was the sum lent ? ^. $1000. 

3. Three merchants gained, by trading, $1990, of which A took a certain 
sum, B took three times as much as A, and G four times as much as B s 
what sJuue of the gain had each? 

Jl. A's share was $130; B*s. $360 ; and C*s. $1440. 

4. A person having about him a certain number of crowns, said, if a third, a 
fourth, and a sixth of them were added together, the sum would be 45 ; how 
many crowns had he ? w8. 60. 

5. What is the age of a penon, who says, that if -Ay of the yean he haa 

ttred be multiplied by 7, and } of them bo added to the produet, the anai 
would be 393? A. 60 years. 

6. What number is that, which, being multiplied by 7, and the prodnel 
divided by 6, the qooUent will be 14 .' .tf . 13. 

23* 



Amnmx 



DOUBLE POSITION. 

1 XCIV. This rule teaches to sc^ye questions by means 
of two supposed numbeis. 

In Single Position, the number sought is always mu! 
tiplied or divided by some proposed number, or increased or 
^minished by itself, or some known part of itself, a certaia 
number of times. Consequently, the result will be propor- 
tional to its supposition, and but one supposition will be 
necessary; bul^ in Double Position, we employ two, for 
the results are not propoitional to the suppositions. 

1. A g«ntl«niaii gave his three son* $10000, in the foDonring manner: to tte 
second $J000 more Umn to the first, at^d to the third as many as to the lint and 
•oeond. What was each son's part ? 

Let MS suppose the share of the first, 1000' 
Then the seoond s= 'JOOO 
Third = 3000 



The shaies of alt the kmm 
will, if oar Sttppositkm be correct, 
^amount to $10000 ; but, aa thej 
ToUl, 6000 amount to $6000 only, wo can 
the error 4000. 



This, sobtracted from 10000, leaves 4000^ 

fioppese, again, that the share of thd first was 1500' 

Then the second =: 2500 
Third c= 4000 



SOOO 
9000 



We perceive the 
V enor im this eaao to 
' be $9000. 



The first error, then, is $4000, and the second $2000. Now, the difieranee 
tetween these errors would seem to have the same relation to toe differenooof 
the 8uppo»itioQS, m either of the errors would have to the difl^rence betweec 
tlie 8upi>osition wliich pnxluced It and the troo number. We can easily make 
this statement, and ascertain whether it will produce such a result : 

As tlie diiferenco of enws, 9000 : 500, difference of suppositions : ; eithet 
ofthe errors (say the first), 4000 : 1000, the difference between its suppoaitioo 
and the true number. Adding this dmerence to I000» the supposition, tfas 
amount is 2000 for the share of the first son ; then 830uO tnat ofthe second, 
$5000 that of the third, Ans, For SOOO -t- MOO -f- 5000 = 10000, the whoh 
«state. 

. Had the supposition proved too great, instead of ^oo smaD, it is manifest thM 
wo must have subtracted this difference. 

The differences between the results and the result in the qaestion are ealM 
errors ; these are said to be aWu, when both are either too great or too bbmIIj 
wUike, when One is too great, and the other too small. 

From those illustrations we derive the following 

RULE. 

Suppose any two numbers, and proceed with each ac- 
cording to the manner described in the question, and see 
hovr nmch the result of each differs from that in the questioiL 



MISCELLAHEOUS £XAMFL£S. 2n 

Then Btj^ As the diiferenGe* of the erron : the differ- 
ence of the suppositioos :: either error : difference between 
its sappoeition and the number sought 

More Epcercises for Sht Slate. 

%, Thne perwmf ditpatioff aboat tlwir uses, sayi B, <* I am 10 yaan older 
than A }*' *aaya O, ** I am u o!d aa yon both :'* now, what wora their leveral 
agea, thA fum of a]J of them being 100? .Ons, A% 90 ; B\ 30 ; C's^ 50. 

3. Two pertoiif , A and B, have the aame inoorae j A eaves | of bu yearly ; 
bat B, by Ending $IS0 per annum more than A^ at the end oi' 8 years, finda 
liiaiMlf $400 io debt; what it their incirme, and what does each spend per 
annum? 

Ifirtt, aappoae eaeh liad>$900{ aeeondly, $300 ; then the errors will be 400 
and 900. di. Thek income is $400 ; A spends 300, B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as bis haad and taiV; what is the 
whole length of the fish ? » 

First, suppose his body 30 $ secondly, S8 ; the errors will then be 1 and S. 

g Ji.3Si feet. 

5. A laborer was hired 80 days upon this condition, — tlmt for every day he 
was idle he should forfeit 50 cents, and for every day he wrought he should 
reeeive 75 cents ;«at the expiration of the time, he received $^; now, liow 
many days did he work, and how many days was he idle ? 

jS, He worked 58 days, and was idle SB 



MISCELLANEOUS EXAMPLES. 

J. There is a room, one side of which is SO feet long and 8 feet high ; how 
inanv square feet are contained in that side? 

IMiis'side is a regular parallelngram (IT LXXIX.) ; and, to find the square 
contents, we have seen that we must multiply the length by the breadth ; 
thus, SO ft. X 8 ft. =£ 100 sq. ft., Jbu. But, had we been required to find the 

square eontoptj of half of this par- 
allelogram, as uivided in the figure on 
the left, it is plain that, if we should 
multiply (SO) the whole length by 
4 of (8) the width, or, in this ease, 
the height, the proouct would be the 
square contents m this half, that is, in 
the figure BCD: thos, ^ of 8 = 4 i 
then; 4 X 90 =: 80 sq. ft., which is 
precisely ( of 160, the sqoare contents 
in the whole figure. 
Tb9 half B C D is called a tritmgU. because it has, as you see. 3 sides 
and 3 angles, and because the line B C falls perpendiculanv on C D ; the angle 
at is called a right tngUi the whole angle, then, BCD, may properly Iw 
ci.><^ a rightr^Mglti tricaSlt, 
'l*he line B Cis called a penmdieHl», C D the iuB, and D B the Jhpsrtsaaia. 
Abes.— Both the base and perpendicular are sometimes eallea the ^f« 
of the triangle. 

W m "■ • -■ Ml  11 i n — r- 1—1 — n • -1 i-r-i-JTw ^tm^^m^^m 

* The difTerenee of the errors, when alike, will be one wMracfad firon tha 
aiher : whaa anlika, one tMtd ta tha otlwr. 




m APPENDIX. 

Hence, Thjtnd ihe Ana of a Right-cmgUd THangU^^ 

Multiply the length of tlie base by k the length of tha 
perpendicular ; the product will be the area required. 

fL What is the area of a triangular piece of land, one ride of whi«b » # 
••da, and the diatance frem the coniei opfioaitif that aide to that aide 90 rada.' 

,<ftw. i(^ X 40 = 400 loda. 

JVMt.— To find the area of any irregular figure, divide h into triao^ea. 

A 

la any rigfat^ngled triangle, it has beea aeror 
^ taioed, that the iqu«e w* the hjrpotheiuue as 
M eqiml to the sum of the aqoares of the otJMr two 
J sides. Thus, in the adjac ent figure, 4 flF r= 1601^ 

I' and 90* = 900 i then, ^ 900 + 1600 s M, the 
g, hypotkeause. 

A O 




Base. 40. 

Hence, To find the Hypolhermst^ when the Legs art gwen} — 

Add the squares of the two legs together, and extract 
the square root of tlieir sum. 

WTten (^ H^poikenuu and One Leg are gkm^tofindUlM 

Other Leg ; — 

From the square of the hypothenuse subtract the square 
of the given leg, and the square root of Uie remainder wiH 
be the other. 

3. A river, 80 yards wide, passes by a fort, the walls of whidi are 60 yards 
high } now, what is tlie distance from the top of the wall U* the oppoaite haak 
of the river? 

In this example, we are to find the hypothenuse. jShu. 100 vards. 

4. There is a certain street, in the middle of which, if a lainler 40 liMt loa| 
be placed, it will reach a window 24 feet from the ground, on oitbor aide or. 
said street ; what is the width of the street ? 

In this example, we are to find the length of the base of two tiiaaglea, aai 
then the sum of these will be the distance required, .^ns. 64 feet. 

5. There is a certain elm, 20 feet in diameter, growing in the centra oF i 
cireukr island ; the distance from the top of the tree to the water, in a straight 
tine, is ISO feet j and the distance from the foot 90 fhot ; what is the heigfat «f 
the tree? 

As the tree is fSH feet in diameter, the distance flftm its centre to the w«|v 
Is the length of the base, that is, 10 + 90 sclOO feet. wf. 66,938 ft + . 

6. Two ships sail from the same port ; one gees duo aoxth 40 kVMS, Hm 
orther due eavt 30 leagutis ; how far are they apart .' 

W9 are here to find the hypothenuse. wf . oO leagUM. 



HISCEU,ANG0D8 EXAMPLES. Sn 



■hsl  Huiml (rsn (he Uifi ura taitty 

•a,(W raM bifh, iu diunBici beiofjl 

* DmI; U-* pciHin lUnd 19 pica rm 

I* Ilia mc 'Ji tfiBl being eqiul to I [wba) : 



8. Wl»tliUMciiciiiBliniiii:BDfi.wlieel, UwdwiHtworwhichbaiaei' 

The ciicuin(krcr.ceof a ciideis gTeater,You are Hensibte, 
than the diameter, beinz  little more than 3 ttmea, or, 
more aecuntelf , 3,141593 times the diameter. 

J. 99,13 4- fim. 

9. Wbit ii III* dninHac of s whMl, or tirtit, whoH citeuml^nnos it B 



NoTB, — The area of a circle nay be found by maltiply- 
faie half the diameter by half the circumfeicncc, nr by muV  
tiptying the square uf half Uie diameter by 3,14159% 



a. Wlal 

]3. Wl,-.t 
rilnicdiu 


I>(be 

Illha 
■I III* 




IB* = 10 

[rde, whoH 


^Ih.tutl.,.Ho.rln( 




NOTB.- 


-The area of a 


£•1" 


ball ia 4 time* 


aa mucb 



■8 the area of a circle of the naiic diameter; iherefuic 
w« multiply tlie whole circumference into the whole diank> 

eter, the product will be the area. 

^. koooooool 

IS. Wlitt an Iha aolid nntaoU oft (loba « tall 13 hcbM hi diuHtnf 

The tolid contentHof a globe are found by mulUpIyit^ ita 
uea br A of ita diauMter. 

^. SIM^-f aslidlaebw 
■t What u* Dm noHil «ubu of k nnKl atick or limbH, I« haha M 
dMsNUi, ud « bM kn|( 



m APPENDIX. 

!■ this •xamplft. W6 may firrt fiod tk« area of one end, aa befiiro dineM fv 
ft oirele ; then multiply by 90 foot, the length. Ji. 11 feet, nearly. 

M CB, ■Solidi of thb forax may bo called ejflmien, 

17. What are tho solid oontobti of a cylinder 4 feet in diameter, and 10 ft* 
lonf? A, 195 4- feet. 

When aoHdi, ooing either ronnd or rauare, ti^r resularly till they eome It 
a point, they contain juit | aa mnch aa if they were all the way as large aa thety 
are at the huvest end. 

When soliaa decrease regnlarly, as last described, they are called jif i mmid§ 
Whoa the base is sqaare, th^ are called aqumre pyramkh ; when triangular, 
triangMJar p fra md$ ; and when round, dredar pyrtamis^ or osiu*. 

Hence, Thfind (he Solid CotfUents of tuck Figures ^^— 

Multiply the area of the largeqt eiid by i of the perpei^ 
dioulax height 

18. What are the solid contento of a eOne, the height of which ia 30 feet, nM 
tU base 8 feet in diameter ? * wff. 508,6 -f ft. 

19. There is a pyramid, whose base la 3 feet square, and Ua peipendicolar 

height 9 feet ; what are its solid contents ? .tf. ^X-§3=27ft. 

SO. What is the length of one side of a eubical block, whioli eontaioa 96n 
solid feet f Jl. HI foet. 

91. In a sqoare lot of land, which contains Si648 acres, 3 rooda, and 1 rod, 
what is the length of one side ? Ji. 651 rods. 

:29. A grocer put 5 nllons of water into a cask eontainiaf 30 nllona of wine^ 
worth 75 cents per gaHon ; what is^ a gallon of this mixtote worai ? 

A. 64^ eta. 

93. The first term of a goometrieal series is 4|the last 5Q0B4, and the vatM6 s 
what is the sum of all the terms ? A. 68380. 



S4. ** The grtat ist, mi vhen it wtU fts jNiid.— The public miitd h^s boon 
slderably amnaed, for a few Hays past, wiUi a singular bet, said to have beea 
made between a friend of Sir. Adams and a friend of Gen. Jackson, on thtt 
eastern shore of Maryland. The bet was, that the Jackaon man was to leoelra 
from the Adams man 1 cent for the first electoral vote that Jackson ahoald re> 
eeive over 136, 2 cents for the second, 4 for the third, and so on, doubUnc for 
every snccessive vote ; and the Adams man was to hare one hundred d<3lara 
if JaclcBon did not receive over 130 ▼otes. According to the present appear- 
ances, Jackson will receive 173, 43 over 130, and the stun the Adams man iri!l 
have to pay, in that event, will be $87960930999,07. 

" But the ioke does not appear lo be all on the Jackson maa*s aide. Tba 
money is to he counted, and it will take a pratty hmg lifetime of aaj e o ui m ca 
man to count out the * shiners.* Let's see : — aUowing that a man can eovat 
aixty dollars a minute, and tfiat he centimies to count without ceasing, 
to sleep, to take reflreshment, or to keep the Babboth. it will take him i 

$eoen hmkred and siVAfy^ame fsofw, tuartg i but allo w toa to work eight 

a day, and rest on the Babbat% he will M occupied 9780 + jreara ; ao that tlia 
Adams man, when he is called upon At the eash, may teu hia Jaekaon frjao^ 
* Bit down, air i as aeon aa 1 ean count the money, yon akall have it ; even tha 
banks take time to count the money, you know.* "^ 



275 
A PRACTICAL SYSTEM 

OP 

BOOK-K ££ PI NG, 

POR 

FARMERS AND MECHANICS. 



AiMOn all persons, in the ordinary avocations of lift^ vnless tbey adopt sonM 
method of keeping their accounts in a regular manner, will bo subjected to oon^ 
tinual losses and luoooireniences '^ to prerent which, the followinf plan or out- 
line is composed, embracing the princijptos of Book-lCeepine in the most sini|))o 
form. Before the pupil commences this study, it will not be necessary for liini 
to have attended to all the rules in the Arithmetic ; but he Should make him- 
self acquaintod with the subject of Book-Keeping beibre he is suffered to leave 
school. A few examples only%are given, barely sufficient to give the learner a 
view of the manner of keeping hooks ; it being intended that the puprl should 
be required to compose similar ones, aad insert them in a book adapted to this 
purpose. 

Book-Keeping is the method of recording bnsiness transactions. It is of two 
kinds — ningle and double entry ; but we sbal] only notice the former 

Single entry is the simplest form of Book-Keeping, and is employed by le • 
toilers, mechanics, farmers, &c. It requires a I)ay-Book, Leger, and, wbei* 
money in flP6quently received and paid out, a Cash-Book. 



DAY-BOOK. 

This book should be a minute history of business transactions, in the otder 
of time in w'hich they occur j it should be ruled with head lines, with one 
eolnmn on the lefl hand for post-marks and references* and two columns on the 
rls;ht for dollars and cents. The owner's name, the town or city, and the date 
of the first transaction, should stand at the head of the first page. It Is the 
custom of many to continue inserting the namo of the town on every page. 
This, however, is unnecessary. It is sufficient to write only tho month, day, 
and year, at the head of eacli page a(ler the first. This should be written in a 
larger hand than the entries. 

On commencing an account with any individual, his place of residence should 
be notedj provided it is not the same as that where the book is kept. If it be tho 
same, this is unnecessary. As it often happens tliat different persons bear tho 
same name, it is well, in. such cases, to designate the individual with whom tlio 
account is opened^ by stating his occupation, or paitiealar place of resfdenee. 

When the comlitions of sate or purchase vary from the ordinary customs of 
t!he place, it should be stated. Every month, or oftenor, the Day-Book should 
be copied or posted into tho Leger, as hereafter directed. Tbci crosses, onih« 
left hand coldmn, show that the charge or credit, against wMeh they stand, n 

Kted, and the figur.eii^show thepagaof the Leger -where the aecount is posted, 
ne use thefigures only as post mark** 

Bverv article sold on credit, exom»t when a notetf f taheiiy riieiiU be inmeC- 
afeely charged, as it is always unsare to trust to memory. Also, all labor pst- 
fbrmed; or any tnmfaetioin whereby anoUter is made indebted to na, ataotiu tm 
Immediately eittered on the Day-Booik. If &niiem and meehaaiGe weaM 
■trietly observe this rule, they would not only save many euanrela, bat nsTfi 
•Boney. In this respect, at least, follow the example or Dr. FraokJiii, tvno 
aev^r omitted te make a charge as soon as it could be done. Never dtlvi p 
baife till to-morrow, when it caa be made to-day. 



sAs 



FORM OF A DAY-BOOK. 



Edward L. Pfxkham. Boston^ Jan. 1, 1829. 



1 X 



1 X 

« X 

• X 

« X 



H IT 



8 X 



8 X 



« K 



» K 






James Murray, Jr,, . . .< Dr. 

To 1 gall. LwbooWine $1,93 

" 6 yii». C-xlinoj a 'J7^ c<«.... : H^ 

*< S yda. Broadcloth, a $4,50 ...., ..9,00 



Rohtfi Hawkins, Hlacksinith, Dr. 

To 317 lbs. Iran, a 8 eta 



Thamas Ytomawi, < Cr» 

ByC.^ 



13 I n 



Archibd.d Tracy, Saletn,.... Dr. 

To 1 piece Broadcloth, cootaining 39 yds., a $3 per yd., 
90 daya* credit 



17 



75 



Jamiu Warren, Wartland, Dr. 

Tolcaak Naila, 335 lbs., « 8 cU • 

CV. 

By 37 lbt.Cheeae,c 10 eta '. $3,70 

<« 41 Iha. Feathers^ a 70 cts 88,70 

Balance to be paid io Cora, at market price. 



Uaac Thmnas, Brattle Square, Dr. 

ToSfigalla. Molaa8e8,a50 eta , 

, ^ 4 -rr- 



:■.. 



fVUliam •^ngdl, Roxbury, Dr. 

To360 lbs. Pork, a 7 cts 521,00 

" 30 bu.Cora,a45 cts 13,50 



Samvd Stone, IV. 

Xo 50 lbs. Harness Leather, « 30 cts. $15,00 

<« 7tonsUay,a $10 : ^,00 



-5- 



' Geor^ jCarperUer, -. Dr. 

To 17 Brooms,* IS cts |6,04 

** 7 lbs. Butter, a 90 cts ],40 

*< 4 lbs.Cbo6se,a lOcts..... ,40 

— R s' 



87 



18 



39 



16 



38 

I 

7* 



00 



Ot 



94 



09 



sa 



tft 



iefw B. Sweet, Mention,. Dr. 

To i hfad. Molasses, 98 — 6 = 96 galls., a 90 cts H 97 

iHvOteh ; i I 15 



in 



2j 



FORM OF A DAY-BOOK. 
Jan, 5, 1829. 



237 



3 X 



Jts9t Meicalf, Tanner,* Dr. 

To 20 Calf-Skins, a 95................. $tOO;00> 

" 50 Dried Hules, a $4.. :...,.». |20O,0O. 

. 60 days* crfedit. • r 



i X 



Jamu Murrmfy Jr.\ .*,».. O. 

By 90 bu. pom, a 60 ct8....» $12,00 

" 4 bu. Oats,a 40 cts ,....l,(iQ 



k X 
* X 



JatMS fVarrenj * Dr. 

To 24 bu. Cora, a 60 cts..<.. :.., 



iTfc 



300 



00 



Archhald Traeyf. , .Dr. 

To 1 cord Wood...« $6,00 

" 30 lbs. Feathera,a 70 cts ....91,00 



13 



14 



60 



40 



37 



00 



1 X 



Robert Hawkins,, Cr, 

By •hoeing iby Hon^ ...;......*■ $2,00 

" " Oxen... 3,00 



(( 



« X 



SofiMel iStofte, .Dr. 

To 9 jrds. Broudokth, « $4. f9^ 

' 4pr. Shoas,* $1 , 4,00 



00 



8 X. 

3 X 

9 X 



Thonuu itomniyiy. .•• •- .Dr. 

ToSOObn. Coni,a70 cts............... 



Jesse B. Steed. . . . «., .Dr. 

To 30 quintals Fisb, a $3,75 .. 



12 



140 



119 



00 
00 

50 



J X 



George Carpenter, .Dr. 

To 900 Ihs. Cheese, tf 8 et«. ;..,.. $16,00 

*( I .firkki Batter, 76 Ibe., woiffht of tub, 10 lbs. = 66, 

a20ct9 13,90 



99 



g& 



Archibald TVtxc^f, Dr. 

To 9 bhjs. Flow, a $10. , $90,00 

** 95U». Lafd,« lOets.. 9,50 

*« 3ba.8alt,;i 06 eu 1,96 






94 



18 



Isaac nomas, Dr. 

To 50 yds. Calico, « S9 etc. $11,00 

** 75 /ds. brown Sheetinff, a 14 cts < 10,50 






I By Ordi^r on Goodnek tc l/ord, for $19,80. 

24 



Cr. 



91 
19 



SO 

8$ 



278 



3 X 

s X 

I X 

I X 



« X 



3 X 



1 X 



L£G£R. 
Jan. 9, 1839. 



'ui-gyr-g-: 



JesseMetcalfj JJr, 

ToSOOpr. Men's Shoet^a 95 ets .i «.. 

10- 



T%nruu YeomanSf .J)r, 

To 3 bbls. Flour, a $9,50 



WUlumJhigeU, Cr. 

By 900 lbs. I^d, a G cts $19,00 

** 350 lbs. Bacon, a 12 ctn 42,00 



12- 



Bobert Hawhna, Dr. 

To lao lbs. BKfltered 8t«el, a 8cU. . . . ..: $9,60 

" lOOlbc. RoasM Iron, a5cta AfiKi 



James Murray f Jr. J^^*. 

To 10 Ibi. Sugar, a II cUi.... »...$],10 

*< 90 lb*. CoITm, c 15 cu 3,00 

" epUli. Molanei,a37ct8 2,9S 



Jamei Hammond, ^ , . . . • .Dr. 

To 1 bbl. Flour $10,QP 

3 bu. Com,a65ctR, « 1,05 

6 trails. W'loe, a $1,5J5 7,50 

3 lbs. CofTee, a 16 cts ,48 

4 bu. Salt, a 70 cts 9,80 

I Ib.T.H.Tea , 1,95, 

14 lbs. Sugar, a 19 cts...., .,..1,68 

3 yds. Broadcloth, a $9,50 7,50 

13 yds. Shirting, a 19 cU ....2J9S 



1^ 



James Murratfj Tr 

To 6 lbs. Raisins, a 90 cts 

5 galls. Currant Wine, a 75 cts. 



(( 



.Dr. 

..$1,90 
...3,75 



P 



475 



83 SO 



14j» 



54 oe 



35 44 



4| 



LEGER. 

This book is used to collect the scattered aeoonnti of tbo DafJtook, and t» 
aarrange all that relates to each indhridual into one separate, BtatiyneLl. TIm 
bwineas of collecting these accontots from the Daj'Book,'«nd WptfUj; them ia 
the Leger, is called potting. This should be done once a month, or ollener 
Debts due firom others, and entered upon the Day-Book, are placed on the aida 
Mf Dr. ,* whatever is on the Day-Book as due to another ia plaeed on the lida 

When an ae^Muitis posted, the page of the Leger, in which this aeeaiiBt h 
I mt, is written in the left-hand column of the Day-Book. 

By ery Leger shoidd hare an alphabetical Indfex, where the namea. of th» 
■everal persons, whose accounts are kept in the Leger, shoaM be written, and 
diepage noted down. 

Wlien >ne Leger is fiall, and a new one is opened, the acoonnta in the 
nhoaki be oil balanced, and the balancea transferied to the new Log«r. 



FORM OF \ LEGER. 



EXi'LANATION OF THE LEGER, AND THE MANNER 

OF POSTING. 

' ' It will be seen, that the name of JtmesMurrayj Jr. stands first on the Day- 
Book ; of course, we shall post his account first. We enter his name on thn 
first piufe of the Leffer, in a largo, fair hand, writing Dr. on the left, and (>. 
on the right. At the top of the left-hand column we enter the ^ear, under 
which we write the rnontn and day when the first charge was made m th^ Day- 
Book, and in the next column the page of the Day-Book where the charge 
■tonds. Theoj as there are several articles in the first charge, instead of speci- 
fving each article, as in the Day-Book,iwe merely say, To Surubiee^ and enter 
the amount in the proper columns. This charge being thus posted, we write 
the page of the Leger, viz. 1, in the left-lmnd column of the Oay-Book, and 
opposite to it a X ) to show more distinctly that the charge is posted. We 
then pass a finger carefiilly over the names, till we again come to the name of 
JtMUs Murray y Jr.f which we find on the second page j> but, as this is credit, 
we enter it od the credit side, with the date arid page m their proper columns. 
We then enter the Leger-page and croes, as before, and then proceed again in 
search of the same name, until every charge and credit is transferred into the 
Leger. ' The next name is to be taken and proceeded with in the same way as 
the first ; and so continue till all the accounts are jiosted. 

As it is uncertain how extensive an account mav be when once opened, it is 
better to take a new pa^e for every name, until all the Leffer^paees are occu- 
pied. By this time, it is probable, several accounts will nave been settled ; 
vre may then enter a eecond name on the some pages, and so continue till all 
the pages are full. 

Whenever any account is settjed, the amount or the balance is ascertained, 
and the settlement entered in the Leger. The settlement may also be entered 
in the Day^Book ; and many practiso this, although it i» not essentially neces- 
sary. But it is essentially necessary that one. if not both, the bookss should 
show how everv account is settled, whether ay cash, note, order, goods, or 
whatever way the amount or balance is liquidated. 

N. B. — In making out bills, the T^eger is used as a reftcence to the ebaiges in 
liie Day-Book, which must be exactly copied. 



FORM OF A LEGER. 



Dr. 



Jcanes Murray ^ Jr. 



Cr. 



18S9. 
Ian. I. 
« 10. 
•« 13. 



To Sundries, 
«« do. 

^ do. 



13 
6 
4 



194 44 



1899. 
Jan. 5. 
«• 16. 



2 



By Com and Oats, 
(« Cash,tobal. 



804 



13 OD 
10184 

44 



Dr. 



Mohtrt HowkinSf 



Or. 



1889. 
/an. 1. 
^ 10- 



To Iron, 
" Bundries, 



17 
14 



e. 
3fi 
60 



1839. 

Jan. 6. 

«» 19. 



Bv Work, 



Note,a6&dayB, 



96 



5l00 

06 

>. 

W 



FORM OF A LEGBR. 



P 



1 



Dr. 



Thonnas Yeomans^ 



O. 



Jan. 7. 



£.11 1899. 
OOUan. 1. 

sol" n. 
sol 



<« 10.9 



9 



To Cava, 
** Flow, 



i 

140 

as 



•168 



BrCosh, 
«^ Chock, for boL 



7S7S 

•ma 



Dr, 



./9rcA«&aU TVocy, 



18B9. 
Apr. fi. 



cv. 



Jan. 8. 
" 6. 
•« 9. 



I 

8 
IS 



To Broadcloth, 
** SuodriM, 
do. 



•87 
87 



•138 



«• 
00 
00 
48 

46 



By Cash, 






e. 
48 



Dr. 



iSBT 

Jaa. 3. 

«♦ 9. 



JfxtniB& frctrrtnf 




Jsaae Thomas^ 



Cr. 



To Moiaaaet, 
*« BiiBdrieat 






81 



•87 



50 
50 



1899. 
Jaa. 9. 
SO. 



u 



B J Order, 
^ Note«90day«, 



84 



•87 



88 
70 



Dr. 



WUUamAngell^ 



1889. 

Jan. 4. 

«« 18. 



To Sundries, 
« Caah, 



34 
19 



•54 



e.i| 1899. 
SO iJan. 10. 

ool 



By Simdriei, 



Dr. 



-lasr 

Jaa. 4. 

« 7. 



To Sandriea, 
do. 



Dr. 



1839. 

J«a. & 

" 9. 



To Sandriea, 
do. 



Samuel SUme, 



19 



•B7 



ir.|| 1889. 
00 Jan. 30. 
00 

08 



By Cash, 



George Carpenter^ 




o.n 18S!9. 
Jan. 15. 



Cr. 



t 



c 
00 



Cr. 



97 



c 
80 



Cr. 



ByNoto,c80daya, 



38 04 



CASH-BOOK. 



Ill 



NMi 



Jtsat B. Sufedf 




Dr. 


Jamts Hammondj 


Cr. 


Jan. 13.: 


1 ToSundrioR, 


^ 


e. 
44 


Jan. 30. 


$ c. 
By Oder on Brown 
, k, Ives, 35 41 



INDEX TO THE LEGER. 



Angen, William. 



A. 



FifB. 



c. 

CaTpenCer, G«oife ....9 



HawMlis, Robert 
Hamnioaa, Jamea. 



H. 



.1 
.3 



M. 



Mwtaf^ Jamea, Jr. 
Meteai^ Jesae.... 



Sweet, Jeaae B. 
Stooe, Samuel. 



S. 



.3 
.9 



T. 

Theinfta,{suc...... 

Tracy, Ai'.^ibald . . 



.9 
.9 



w. 

Warren, Jamefl... •••.9 



T. 

Yeomans, Thomas. 



CASH-BOOK. 

 Thla book recordi the payments and receipts of cash. 

It is kept bT making cash Dr, to cash on hand and what is neeived, and Ck 
•J whatever is paid oot. 

At the end of every day or week, aa may best init the nature of the boafaMia, 
liie eaiih on hand is counted, and entered on the O. side. 

If there is no error, this will make the sum of the Dr, equal to that of the 
O. A balance it then struck, uid the caah on hand carried a^n vpos tfa* 
a>.aMa 



Dr. 



BILLS. 

FORM OF A CASH-BOOK 
CASH. 



Cr. 



iui.1. 
2. 
fi. 
3. 
4. 
5. 
6. 



To Cash on hand, 
" J. Thompmm, 
J. Hart, paid aee% 
H. Pabaer <m note, 
S. Snowdon, 
J. Merria on aec*t, 
S« Crana, 
gJealei of M wc tondiao, 



u 

Ci 

w 



Gaahoohand, 



% 

37 

65 

127 



84 73 

17 90 

100 90 



311 



138a 



550 



c. 

50 
94 
43 

as 



1€ 

86 



65 



18B7. 
Jan. 3. 



5. 

6. 



for) 
taidS 



By rent of Stora for 
one quarter, paid 
Thomas Taylor^ 

" Paid note to B. \ 
Tliachftr, \ 

" Family expenses, 

^* Merchandise ho't of} 
T. Thamor, { 

Cash on hand, 



>«. 



127 83 

S7$l 

614 27 

550 63 



1388 



Form of a BUI fiwn ihe preceding Work, 

Mr. James Murray 

to Edward L. Peckham, Dr. 

IfflGL 
Ian. 1. To 1^. Lisbon Wine.. #1,93 



M 






(( 
u 

10. 

M 
M 

19. 

u 



«« 5. 
u « 



•< 6 yds. Calico, a 37^ cts 2,35 

« Syds. Broadcloth, « $4,50 9,00 

(( 10 lbs. SnAr, a 11 cts 1,10 

*< Ofalls. Molasses, a 37| eta S;85 



« 90 lbs. Coffee, a 15 ett. 



.S,0O 



" 61bs.Baisin8,a90 cts I^ 

(( 5ga]k.Carraat Wine,a75et8 3,75 

Cr. 

By 20 bn. Com, « 00 cts ....13,00 

" 4 bu. Oats, a 40 cU 1,60 

*< Cash to balance 10,87 

Bnofs excepted. 



13 



BttoK, Jmmmp§ 15, 1899. 



Mr.' Jesse Metcalf 



4 
34 

94 
EDWABD L. PECKHAU 



17 

2S 

96 

47 



Second Form. 



to £. L. Peckham, Dr. 



Jan. 5. To 90 CalfSncins, a ft5 

•* «* « 50 Dried Hides, a $4 

'^ 9. *« GOO pair Men*s Shoes, a 95 



eta. 



100 09 



900 
475 



i775 



09 
09 



Baeeived PayiQenc, by his cheek on N. £. Bank. 

t 

f««^-^7. 1881 EDWABD L. PECKHAIL 



*r 




/. 



-I 



V 



I 

/ 






* 



', 1 

- I 



*^* *"■/ T* 



/ 




••-— : '_:,^ /:-* 



:^T'.'^ 



